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The  purpose  of  this  research  is  twofold.  The  first  is  to 

define  the  meaning  of  structural  adjustment  within  the  Chinese 

context  and  to  analyze  the  impact  of  price  and  nonprice 

factors   on   market   supply   and   demand   of   agricultural 

commodities.     The   second   is   to   draw   conclusions   and 

implications  from  the  empirical  results  in  regard  to  the 

structural  adjustment  effect  on  agricultural  supply  and  demand 

in  other  similar  economies.   Prior  studies  have  attempted  to 

identify  empirically  factors  contributing  to  the  significant 

improvement  of  Chinese  agricultural  development.   However, 

there  are  no  comprehensive  studies  linking  the  elements  of 

structural  adjustment  to  agricultural  growth  or  the  effect  of 

this  growth  on  patterns  of  both  rural  and  urban  consumption 

and  supply. 
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This  study  clarifies  the  elements  of  structural 
adjustment  in  China  and  builds  empirical  models  of  China's 
agricultural  market  economy  on  the  basis  of  producer  profit 
maximization  and  consumer  utility  maximization.  The  models 
are  estimated  by  three-stage  least  squares  using  unique  data 
from  various  Chinese  official  data  sources.  The  estimation 
results  indicate  that  the  major  hypotheses  of  the  model  are 
consistent  with  the  data. 

The  major  results  are  as  follows:  1)  on  the  supply  side, 
price  factors  have  a  strong  impact  on  free  market  supply;  the 
coefficient  for  institutional  organization  suggests  that  the 
fewer  distortions  a  farmer  has  to  adjust  to,  the  higher  the 
work  effort  exerted  in  the  market;  2)  on  the  demand  side, 
home  produce  consumption  for  rural  consumers  and  rationed 
goods  for  urban  consumers  are  both  substitutable  for  market 
goods;  and  income  elasticities  in  rural  areas  are  greater  than 
in  urban  areas . 

This  study  has  important  implications  for  other  centrally 
planned  economies,  and  the  analytical  methods  used  in  this 
study  are  applicable  to  the  problems  of  those  economies.  One 
could  similarly  analyze  impacts  of  factors  of  structural 
adjustment  on  their  agricultural  supply  and  demand  and 
ultimately  give  meaningful  suggestions  to  policy  makers  about 
how  to  make  decisions  on  further  economic  reform. 
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CHAPTER  I 
INTRODUCTION 


Statement  of  the  Problem 


Structural  adjustment  has  been  started  in  socialist 
economies  in  the  past  decade.  The  former  Soviet  Union,  the 
Eastern  European  countries,  and  China  have  begun  processes  of 
structural  adjustments.  Each  has  the  intention  to  move  from 
a  traditional  planned  economy  to  a  mixed  planned-and-market 
economy — which  will  lead  to  a  market  economy.  Although  the 
elements  of  structural  adjustment  are  different  from  country 
to  country,  the  basic  economic  problems  needing  to  be  solved 
in  each  socialist  country  are  similar.  They  all  need  to 
reform  price  and  nonprice  factors,  to  decentralize  the 
economy,  to  open  free  markets,  to  reform  ownership  of  publicly 
owned  properties,  etc.  Facing  these  tremendous  changes,  one 
may  raise  questions,  such  as  what  is  the  structural  adjustment 
in  these  countries?  What  is  the  behavior  of  the  producer  and 
consumer  under  both  planned  and  mixed  economy?  What  is  the 
impact  of  these  changes  on  the  economy? 

In  attempting  to  answer  these  questions,  I  will 
concentrate  on  the  structural  adjustment  of  the  Chinese 
economy.   The  reason  for  this  choice  is  that  the  Chinese 
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economy  is  the  second-largest  socialist  economy  and  the 
Chinese  structural  adjustment  has  been  rather  stable  and 
relatively  successful. 

Specifically,  this  study  will  only  examine  the  structural 
adjustment  of  Chinese  agricultural  economy.  This  is  because 
structural  adjustment  in  agriculture  plays  an  important  role 
in  the  Chinese  economy,  with  reform  in  agriculture  leading 
reform  in  industry  and  other  sectors  of  the  economy.  Price 
reform  and  institutional  reform  in  agriculture  are  much  more 
advanced  than  reform  in  other  sectors.  Furthermore,  in 
China,  about  74  percent  of  the  population  lives  in  rural 
areas,  and  about  35  percent  of  the  GNP  is  contributed  by  the 
agricultural  sector.  China  feeds  22  percent  of  the  world's 
population,  with  only  7  percent  of  the  world's  arable  land. 
Clearly,  China  is  the  largest  agricultural  economy  among  the 
socialist  countries  in  the  world. 

To  study  the  factors  of  the  impact  of  structural 
adjustment  on  the  Chinese  agricultural  economy,  an  empirical 
supply  and  demand  model  will  be  developed.  This  model  can  be 
applied  to  any  member  of  the  former  Soviet  Union  or  Eastern 
European  Countries  to  measure  the  impact  of  structural 
adjustment  on  their  economy,  to  appraise  policy  alternatives 
in  an  agricultural  sector,  and  finally  to  help  make  decisions 
on  further  economic  reforms. 


Definition  of  Structural  Adjustment 

In  the  literature,  the  definition  of  the  terms 
"adjustment,"  "structural  adjustment,"  and  "stabilization"  are 
not  always  in  agreement.  If  policies  achieve  internal  and 
external  balance,  the  World  Bank  refers  to  them  as 
"stabilization."  If  policies  make  changes  in  the  structure  of 
incentives  and  institutions,  the  World  Bank  refers  to  these  as 
"adjustment."  If  they  do  both,  then  this  is  referred  to  as 
"structural  adjustment."  More  specifically,  the  World  Bank 
characterizes  "structural  adjustment"  as  "reforms  of  policies 
and  institutions  covering  microeconomic  (such  as  taxes  and 
tariffs),  macroeconomic  (fiscal  policy),  and  institutional 
interventions;  these  changes  are  designed  to  improve 
allocation  of  resources,  increase  economic  efficiency,  expand 
growth  potential,  and  increase  resilience  to  shocks"  (World 
Bank  1990a  p. 8).  The  World  Bank  defines  "stabilization"  as 
"policies  (generally  relying  on  demand  management)  to  achieve 
sustainable  fiscal  and  balance  of  payments  current  account 
deficits  and  to  reduce  the  rate  of  inflation"  (World  Bank 
1990a  p. 8) . 

Streeten  (1987)  indicates  that,  in  the  pursuit  of  a 
country's  development  objectives  (such  as  growth,  equity, 
poverty  eradication,  self-reliance,  environmental  protection, 
cultural  values),  countries  are  at  times  faced  with  major 
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disruptions   to  which  they  have   to   adjust.   He  defines 
"structural  adjustment"  as  the  adaptation  to  sudden  or  large 
and  often  unexpected  changes.  These  changes  may  be  favorable 
or  unfavorable  to  the  set  of  objectives  pursued  by  a 
government.   Gladwin  (1991  p. 3)  stated  that  many  adjustment 
packages  include  such  as  devaluation  of  overvalued  currencies, 
increases  in  artificially  low  food  prices  and  interest  rates, 
a  closer  alignment  of  domestic  prices  with  world  prices,  trade 
liberalization  policies,  decreases  in  government  spending, 
wage,  and  hiring  freezes,  reductions  in  employment  in  the 
public  sector  or  the  minimum  wage,  and  the  removal  of  food  and 
input  subsidies.    O'Brien  (1991)  states  that  structural 
adjustment  means  the  introduction  of  more  market-oriented 
policies,  such  as  liberalization  of  markets,  more  efficient 
use  of  prices,  greater  openness  to  trade,  and  a  bigger  role 
for  the  private  sector.    Elson  (1989)  pointed  out  that 
structural  adjustment  is  change,  and  change  means  costs  or 
benefits,  losers  or  winners.   Rodrik  (1990)  points  out  that, 
while  structural  adjustment  is  a  multifaceted  process,  present 
practice  emphasizes  the  role  of  economic  liberalization. 
He  argues  that  the  emphasis  on  liberalization  will  backfire 
when  it  conflicts  with  the  requirements  of  sustainability . 
He  concludes  that  liberalization  may  often  need  to  take  a  back 
seat  to  sustainability  in  policy-making. 

Since  each  country  has   a  different  political   and 
economical  background,   the  structure  of  its  economy  is 
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different  and  the  nature  of  its  problems  is  different. 
Therefore,  the  elements  of  a  structural  adjustment  program  are 
different  from  one  country  to  another.  What  is  the  meaning  of 
structural  adjustment  in  China?  Is  there  any  structural 
adjustment  presently  being  undertaken  in  China?  If  so,  how 
much  structural  adjustment  is  present?  In  this  study  we  will 
explore  these  questions. 

We  define  "structural  adjustment"  in  China  broadly  as  the 
degree  of  China's  changes  in  openness  to  the  outside  world  and 
its  price  and  nonprice  reforms.  The  latter  includes  both 
macro-and  micro-policies  and  institutional  reforms. 
Specifically,  macro-policy  includes  the  exchange-rate  policy, 
price  policy,  inflation  rate  control  policy,  and  government 
budget  control  policy.  Micro-policy  includes  tax  and  tariff 
policies,  import  and  export  licensing  policies,  and  decision- 
making by  enterprises.  Institutional  reform  policy  in 
agriculture  includes  land  policy  and  changes  in  the  production 
responsibility  system,  and  separation  of  the  functions  of  the 
government  and  the  commune.  In  industry,  reform  policy 
includes  changes  in  ownership  of  firms,  the  creation  of  a 
bankruptcy  system,  and  a  new  contract  system.  In  state 
organizations,  it  includes  separation  of  responsibilities  at 
all  levels  of  government  organizations,  separation  of  the 
responsibility  of  governmental  agencies  and  enterprises,  and 


TABLE  1-1 
ELEMENTS  OF  STRUCTURAL  ADJUSTMENT  IN  CHINA 


PRICE  REFORM 

NONPRICE  REFORM 

1 )  Exchange  rate  policy 

1)  Agriculture  land  use 

2 )  Farm  product  price 

right 

policy 

2)  Production 

3)  Industry  product  price 

responsibility  system 

policy 

3)  Abolition  of  commune 

4 )  Government  budget 

system 

control 

4)  Separation  of  function 

5)  Control  inflation 

of  government  and 

6)  Interest  rate  policy 

production 

7)  Tax,  Tariff,  Subsidies 

5)  Contract  system 

8 )  Wage  payment 

6)  Bankruptcy  law 

7)  Ownership  of  the  firm 

8)  Decision-making  of 

enterprises 

9)  Streamlining  of 

government  organization 

10)Commercialization  of 

real  estate 

7 
in  terms  of  administrative  structure,  streamlining  over- 
staffed governmental  organizations.  These  elements  of 
structural  adjustment  are  summarized  in  Table  1-1. 

Obviously,  structural  adjustment  in  China  includes  many 
important  elements.  In  this  study  I  will  confine  myself  to 
how  structural  adjustment  in  agriculture  affects  China's 
market  supply  and  demand. 

The  ultimate  purpose  of  structural  adjustment  in  China  is 
to  achieve  economic  growth.  The  specific  strategy  for 
development  was,  first,  to  double  the  GNP  in  the  1980s  so  as 
to  solve  the  long-standing  problem  of  feeding  and  clothing  all 
the  Chinese  people.  This  was  achieved  by  1987.  The  second 
goal  was  to  redouble  its  GNP  by  the  end  of  this  century.  By 
then,  China  will  be  comparatively  strong  and  its  people  able 
to  live  a  comfortable  life.  The  third  goal  was,  by  the  middle 
of  the  next  century,  to  become  a  moderately  developed  country. 
The  necessary  faster  growth  required  for  this  goal  to  be  met 
can  be  achieved  by  the  removal  of  structural  rigidity,  which 
impedes  growth.  Another  condition  which  requires  structural 
adjustment  deals  with  domestic  distortions,  which  cause  static 
efficiency  losses.1   The  removal  of  domestic  distortions  is 


1  China's  Centrally  Planned  Economy  (CPE)  has  always 
lacked  a  comprehensive  centralized  information  system,  so 
central  control  has  often  proved  to  be  excessively  rigid  and 
ineffective.  The  static  benefits  are  those  associated  with 
the  more  efficient  allocation  of  domestic  resources  that 
results  when  a  country  engages  in  trade;  the  efficient 
resources  allocation  is  consistent  with  the  country's 
international  competitiveness  and  makes  possible  a  higher 
level  of  national  income  than  that  without  trade. 
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expected  to  lead  to  more  efficient  resource  allocation  and 
higher  income  in  the  long  run. 

The  Performance  of  China's  Economic  Planning  System 

After  the  People's  Republic  of  China  was  established  in 
1949,  the  Chinese  communists  addressed  the  task  of 
transforming  the  war-torn  market-oriented  economy  into  a 
command  economy.  The  communist  government  was  against  land 
owners  and  industrialists  and  took  away  their  privately  owned 
property  for  the  state.  It  sought  financial  and  technical 
assistance  from  the  Soviet  Union  in  its  effort  to  rebuild  the 
economy.  By  1956,  nearly  all  enterprises  had  been 
nationalized.  China's  planning  system  was  modeled  on  Soviet 
practices,  but  China  started  central  planning  with  a  much 
narrower  industrial  base  and  a  much  lower  degree  of  economic 
development  than  did  the  Soviet  Union  in  1928.  In  the  First 
Five-Year  Plan  (1952-57),  serious  sectoral  imbalances  occurred 
in  the  economy.  The  primary  reason  was  a  biased  investment 
policy  which  focused  on  the  heavy  industrial  sector,  with 
little  attention  paid  to  agriculture  and  light  industry  (Table 
1-2). 

Heavy  industry  was  still  the  core  of  the  economic 
development  program  in  the  Second  Five-Year  Plan  (1958-62). 
As  the  government  explained,  it  was  a  solid  foundation  for 
strong  economic  power  and  national  defense.  Shortly  after  the 
Plan  was  launched,  Mao  started  three  vigorous  movements  known 


TABLE  1-2 
INVESTMENT  IN  CAPITAL  CONSTRUCTION  BY  SECTORS 
(at  current  price  in  renminbi  billion  yuan) 


Agri- 
culture 

Light 
industry 

Heavy 
industry 

Other 

Total 

1953-57 

4.2 

3.8 

21.3 

29.6 

58.8 

1958-62 

13.6 

7.7 

65.2 

34.2 

120.6 

1963-65 

7.5 

1.7 

19.4 

13.7 

42.2 

1966-70 

10.4 

4.3 

49.9 

33.0 

97.6 

1971-75 

17.3 

10.3 

87.5 

61.3 

176.4 

1976-80 

24.6 

15.6 

107.6 

86.4 

234.2 

1978 

5.3 

2.9 

24.4 

17.4 

50.1 

1979 

5.8 

3.1 

22.6 

20.9 

52.3 

1980 

5.2 

5.1 

22.5 

23.1 

55.9 

1981 

2.9 

4.3 

17.3 

19.8 

44.3 

1982 

3.4 

4.7 

21.4 

26.1 

55.6 

1983 

3.6 

3.9 

24.4 

27.6 

59.4 

1984 

3.7 

4.2 

29.9 

36.4 

74.3 

1985 

3.7 

6.3 

38.3 

59.1 

107.4 

Sources:  Hsu,  C.J.,  1989,  China's  Foreign  Trade  Reform 
Cambridge  University  Press  P.  6.  State  Statistical  Bureau, 
Statistical  Yearbook  of  China  (Hongkong:  Economic  Information 
and  Agency,  various  issues). 
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as  the  Three  Red  Banners.2  These  movements  terminated  the 
Second  Five-Year  Plan  and  resulted  in  chaos  in  the  Chinese 
economy.  Also  in  1960,  the  unexpected  withdrawal  of  all 
Soviet  economists  and  technicians  working  in  China  exacerbated 
the  existing  chaotic  situation.  Facing  nationwide  famine  in 
the  early  1960s,  the  government  formulated  four  guidelines  for 
economic  recovery.3  At  the  end  of  the  adjustment  period 
(1961-65),  the  shares  of  agriculture,  light  industry,  and 
heavy  industry  in  the  economy  were  29.74%,  35.43%  and  34.83%, 
respectively.  Thus,  during  this  period  the  allocation  of 
China's  resources  improved  (Table  1-3). 

The  Third  Five-Year  Plan  (1966  -70)  was  the  first  half  of 
the  "Cultural  Revolution."  During  this  period,  heavy  industry 
grew  faster  than  agriculture  and  light  industry  (Table  1-4, 
Figure  1 ) . 

The  Fourth  Five-year  Plan  (1971-75)  was  the  second  half 
of  the  cultural  revolution.    During  this  period,  two  new 
economic   policies — an   open   door   policy   and   the   four 
modernizations — were  formulated,  but  the  proportional 
relations  among  agriculture,  light  industry,  and  heavy 


2  "Three  Red  Banners"  which  represented  "The  General  Line 
for  Socialist  Construction,"  "The  Great  Leap  Forward  of 

Production,"  and  the  "People's  Commune  Movement." 

3  The  Four  Guidelines  were  known  as  adjustment, 
consolidation,  enrichment,  and  elevation.  Under  these  four 
guideline,  the  order  of  sectorial  priorities  of  heavy 
industry,  light  industry,  and  agriculture  was  reversed,  and 
some  changes  were  made  in  commune  and  industry  management. 
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TABLE  1-3 

PERCENTAGE  DISTRIBUTION  OF  CHINA'S  ECONOMY 

(in  Gross  Value  of  Industrial  and  Agricultural  Production) 


1952 

1957a 

1960 

1965b 

Agriculture  (%) 

58.53 

43.27 

20.10 

29.74 

Light  industry (%) 

26.72 

30.14 

26.60 

35.43 

Heavy  industry (%) 

14.75 

26.59 

53.30 

34.43 

Total(%) 

100.00 

100.00 

100. 0b 

100.00 

Total (billion 
Yuan) 

82.70 

124.10 

183.75 

198.40 

Source:  Tsao,  J.T.H.,  1987,  China's  Development  Strategies  and 
Foreign  Trade  Lexington  Books  P. 27. 

a.  data  are  in  terms  of  1957  constant  prices. 

b.  calculated  on  the  basis  of  1952  actual  values  and  1960 
indexes . 


TABLE  1-4 
THE  GROWTH  RATES  OF  OUTPUT  BY  SELECTED  SECTORS 

(PERCENTAGE) 
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Year 

Agriculture 

Heavy  ind. 

Light  ind. 

Total 

1956 

5.06 

39.74 

19.68 

28.06 

1957 

3.57 

18.45 

5.77 

11.57 

1958 

2.40 

78.79 

33.70 

54.81 

1959 

-13.62 

48.10 

22.00 

36.11 

1960 

-12.58 

25.90 

-9.80 

11.21 

1961 

-2.39 

-46.50 

-21.62 

-38.19 

1962 

6.16 

-22.59 

-8.42 

-16.61 

1963 

11.71 

13.80 

2.32 

8.51 

1964 

13.53 

21.00 

17.82 

19.59 

1965 

8.21 

10.21 

47.69 

26.40 

1966 

8.68 

27.50 

14.51 

20.91 

1967 

1.48 

-20.00 

-7.09 

-13.81 

1968 

-2.45 

-5.11 

-4.91 

-5.00 

1969 

1.15 

43.90 

25.21 

34.30 

1970 

11.46 

42.30 

18.09 

30.70 

1971 

3.07 

21.40 

6.50 

14.90 

1972 

-0.18 

7.00 

6.19 

6.60 

1973 

8.42 

8.70 

10.60 

9.50 

1974 

4.15 

-1.60 

2.70 

0.30 

1975 

4.61 

16.80 

13.00 

15.10 

1976 

2.47 

0.50 

2.41 

1.30 

1977 

1.69 

14.30 

14.30 

14.30 

1956-77 
(AVERAGE) 

2.69 

12.29 

8.65 

9.62 

1978 

9.02 

15.60 

10.73 

13.50 

1979 

8.62 

7.70 

9.67 

8.50 

1980 

3.89 

1.40 

18.40 

8.70 

Table  1-4- -continued 
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1981 

6.60 

-4.70 

14.10 

4.10 

1982 

11.08 

9.80 

5.70 

7.70 

1983 

9.58 

12.40 

8.70 

10.50 

1984 

17.61 

14.20 

13.90 

14.00 

1985 

14.19 

17.90 

18.10 

18.00 

1979-85 
(AVERAGE) 

10.39 

8.21 

13.05 

10.41 

Note:  All  outputs  are  measured  in  constant  prices. 
Chinese  output  statistics  are  arrived  at  as  the  sum  of  the 
value  of  output  at  all  stages  of  production.  Therefore  the 
net  contribution  of  each  sector  to  national  income  cannot  be 
seen  from  the  commodities  composition  of  the  total  product  of 
the  society.  In  spite  of  this  statistical  deficiency,  the 
growth  rate  of  the  output  of  a  certain  sector  can  be  used  as 
a  good  approximation  of  the  actual  growth  rate  of  the  value- 
added  in  that  sector  so  long  as  the  output  structure  in  that 
sector  is  unchanged  or  changes  very  slightly  over  time. 
Sources:  Hsu,  C.J.,  1989,  China's  Foreign  Trade  Reform 
Cambridge  University  Press  P. 13.  State  Statistical  Bureau, 
Statistical  Yearbook  of  China  (Hong  Kong: Economic  Information 
and  Agency, 1987, p. 31-2) . 
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industry  did  not  improve.  In  1975  the  shares  of  total  gross 
output  accounted  by  agriculture,  light  industry,  and  heavy 
industry  were  28.53%,  30.93%  and  40.54%  respectively  (Tsao, 
1987,  p. 32). 

The  Fifth  Five-Year  Plan  (1976-1980)  has  never  been 
published.  It  is  believed  that  the  Fifth  Five-Year  Plan  was 
developed  under  the  leadership  of  Zhou  and  Deng. 
Unfortunately,  power  struggles  terminated  the  plan.  The  Ten- 
Year  Plan  (1976-85)  was  prepared  in  accordance  with  Zhou's 
concept  of  the  four  modernizations  and  Mao's  policy  of  high- 
speed development.  A  new  feature  of  the  Ten-Year  Plan  was  a 
more  open  and  liberal  attitude  toward  foreign  trade  and 
investment  in  China.  Due  to  the  lack  of  modern  technology, 
materials,  and  funds,  many  projects  were  not  completed  on 
schedule  or  were  abandoned  and  resulted  in  the  waste  of  human 
and  capital  resources.  Facing  these  problems,  The  Three-Year 
Adjustment  Plan  was  launched  (1979-81).  Also,  in  1978,  China 
started  overall  economic  adjustment  and  reform. 

The  problem  of  macroeconomic  imbalance  in  a  centrally 
planned  economy  began  with  the  new  China  established  in  the 
early  1950s.  In  highly  closed  economies,  the  internal 
policies  are  crucial  to  overall  economic  performance.  Most  of 
the  disequilibrium  has  resulted  from  biased  policies.  In  sum, 
the  biased  policies  causing  macroeconomic  disequilibrium  in 
China  consist  of 
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•  Biased  investment  policy.  Policies  favored  the  heavy 
industry  sector  and  de-emphasized  investment  in  the  consumers. 

•  Fixed  domestic  pricing  policy.  Prices  were  largely  absolved 
of  their  allocative  function  and  the  government  planners  made 
the  important  decisions  on  resources  allocation.  The 
priorities  of  the  government  were  high  savings  and  low 
consumption. 

•  Urban  bias.  It  has  been  and  is  represented  by  substantially 
higher  per  capita  expenditures  on  consumption  goods  in  urban 
than  in  rural  areas,  with  the  difference  widening  until  1979. 
Urban  families  have  been  given  ever-increasing  subsidies  over 
the  past  four  decades  to  prevent  increases  in  the  food  prices. 

•  The  coastal  area  bias.  This  resulted  in  greater  emphasis  on 
the  east  coast  and  neglect  of  the  west  interior  areas. 
Specially,  there  was  a  transfer  of  resources  from  the  western 
interior  area  to  the  east,  a  neglect  of  the  western  area's 
economy,  and  a  failure  to  narrow  the  wide  income  gap  between 
residents  of  these  two  areas. 

In  addition,  the  Chinese  economy  suffered  both  political 
and  environmental  shocks. 

•  The  political  shocks  were  both  external  and  internal:  e.g., 
externally,  the  Soviet's  withdrawal  of  economists  and 
technicians  from  China,  and  internally,  the  "Three  Red 
Banners,"  the  "Cultural  Revolution,"  and  various  power 
struggles  inside  the  party. 

•  The  environmental  shock  resulted  from  periods  of  high 
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rainfall  or  drought  in  the  early  1960s  in  most  of  China's 
grain  production  regions. 

China  does  not,  like  other  less  developed  countries,  face 
extreme  macroeconomic  imbalances,  such  as  hyper-inflation, 
huge  external  and  internal  debts,  etc.  (Table  1-5)  ,  and 
China's  economic  and  political  systems  are  relatively  stable. 
Administrative  controls,  especially  over  prices  of  key 
products  and,  imports  for  key  products,  probably  will 
continue.  Therefore,  macroeconomic  balance  is  crucial  during 
a  transition  toward  a  more  efficient  trade  system  based  on 
decentralization  of  decision-making  and  competition. 

Objectives  of  the  Study 

China's  rural  structural  adjustment  since  1978  has  made 
extraordinary  changes  in  rural  areas — agricultural  growth, 
improved  living  condition,  consumption  demand  shifts — which  in 
turn  have  impacted  on  agricultural  supply. 

Prior  studies  have  attempted  to  identify  empirically  the 
factors  contributing  to  the  significant  improvement  of  Chinese 
agricultural  development  between  1978-84.  However,  there  are 
no  comprehensive  studies  linking  the  elements  of  structural 
adjustment  to  agricultural  growth  or  the  structural  adjustment 
impact  on  consumption  for  both  rural  and  urban  residents  and 
on  the  free  market  supply  of  the  agricultural  commodities. 
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This  study  defines  the  meaning  of  structural  adjustment 
within  the  Chinese  context  and  clarifies  its  impact.  The  main 
objective  of  this  study  is  to  conduct  an  empirical  analysis  of 
the  Chinese  structural  adjustment,  primarily  the  impact  of 
price  and  nonprice  factors  on  the  agricultural  supply  and 
demand.  The  associated  specific  objectives  are 

1.  To  clarify  the  meaning  of  structural  adjustment  in  China, 
and  to  raise  and  to  attempt  to  answer  such  questions  as  has 
there  been  any  structural  adjustment  in  China,  and  if  so,  how 
much?  Has  the  structural  adjustment  been  in  the  right 
direction?  And  what  has  been  the  impact  of  the  structural 
adjustment  on  agricultural  market  supply  and  demand? 

2.  To  evaluate  the  institutional,  price,  and  market 
adjustments  and  to  examine  the  behavior  of  producers  and 
consumers  under  both  planned  and  mixed  economies. 

3.  To  construct  an  empirical  model  for  China's  free  market 
economy,  and  to  make  analyses  of  the  price  and  institutional 
adjustment  effects  on  the  supply  of  and  demand  for 
agricultural  goods. 

4.  To  draw  meaningful  conclusions  from  the  empirical  analyses 
about  China's  structural  adjustment  impact  on  free  market 
demand  and  supply,  and  to  suggest  possible  extensions  to  other 
reforming  centrally  planned  economies. 

Organization  of  the  Study 

The  study  is  organized  as  follows: 
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Chapter  II  reviews  relevant  theoretical  and  empirical 
literature,  discusses  controversies  and  limitations  of 
previous  studies,  and,  finally,  indicates  the  direction  of 
this  study. 

Chapter  III  reviews  China's  structural  adjustments 
specifically  in  terms  of  price  adjustments,  institutional 
adjustments,  and  market  adjustments. 

Chapter  IV  presents  the  analytical  framework  of  a  Chinese 
aggregated  agricultural  goods  model  for  a  free  market  economy. 
The  behavior  of  the  production  unit  and  consumer  under  both 
planned  economy  and  mixed  economy  are  discussed.  The  behavior 
of  the  urban  and  rural  households  in  the  market  are  treated 
separately.  Optimizing  behavior  is  assumed  in  the  model.  The 
free  market  supply,  urban  demand,  and  rural  demand  for 
aggregated  agricultural  goods  are  derived. 

Chapter  V  presents  sources  and  structure  of  the  data,  the 
model  estimation  method,  and  result  of  the  regression 
analysis.  Based  on  the  results  of  the  regression  analysis,  a 
detailed  analysis  of  the  estimated  parameters  and  price  and 
income  elasticities  follows. 

Chapter  VI  includes  a  summary  of  the  analyses, 
conclusions,  and  suggestions  for  further  research. 


CHAPTER  II 
REVIEW  OF  LITERATURE 


Previous  Studies  of  Structural  Adjustment 

Previous  studies  on  structural  adjustment  have  focused  on 
African  and  Latin  American  countries.  Interest  in  these 
studies  has  been  on  implications  for  agriculture  and  the  poor 
(Lele,  1990;  Weissman,  1990;  Lineberry,  1989).  Also,  there 
were  discussions  on  the  effect  of  structural  adjustment  on 
highly-indebted  countries;  the  politics  of  stabilization  and 
structural  adjustment;  debt  relief  and  developing  countries' 
debt  crisis  (Sachs,  1989).  l  Several  studies  of  structural 
adjustment  by  the  World  Bank  discuss  the  effectiveness  of 
adjustment  programs  and  examine  the  relationship  between 
structural  adjustment  and  living  conditions  in  developing 
countries.  The  World  Bank  reviews  issues  and  lessons  in 
designing  and  implementing  adjustment  programs. (i.e.  the  World 
Bank,  1990a;  1990c).  There  are  some  IMF  papers  which  discuss 
the  growth  and  adjustment  strategies  of  newly  industrialized 
countries  in  Southeast  Asia,  trade  regimes  and  export 
strategies,   structural   adjustment   and  public   enterprise 


1  This  edited  volume  by  Sachs  consists  of  eight  papers, 
which  address  the  issues  of  debt  crisis,  adjustment  problems 
in  debtor  countries  and  the  international  system. 
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performance,  and  the  experience  and  the  role  of  multilateral 
institutions,  foreign  aid,  and  other  financial  sources  (i.e. 
Aziz,  1990;  Streeten,  1988). 

The  essence  of  development  is  structural  adjustment. 
Developing  countries  need  adjustment  in  all  sectors  in  order 
to  reach  their  own  country's  objectives.  Developed  countries 
also  have  to  adjust  to  a  changing  world  and  to  new 
technologies,  but  their  structures  are  more  stable  and  less 
subject  to  change.  There  is  some  literature  on  structural 
adjustment  in  developed  countries.  The  Organization  for 
Economic  Cooperation  Development  (OECD,  1989)  reviews 
adjustment  of  the  industrial  structure  to  the  changes  of  the 
shocks  of  the  1970s  and  1980s  in  OECD  countries,  and  describes 
the  roles  and  effects  of  different  policies  addressing  these 
changes.  The  OECD  discusses  public  spending  issues,  tax 
reform,  and  structural  issues  arising  from  persistent  budget 
deficits.  Other  studies  have  discussed  the  nature  of  the 
structural  adjustment  process  in  individual  developed 
countries,  such  as  Canada,  Japan,  and  France  (e.g.,  Ansari, 
1989;  Hayami,  1988). 

Previous  Studies  of  Other  Centrally  Planned  Economies 

Socialist  countries  account  for  about  a  quarter  of  the 
world  economy,  so  what  happens  in  these  economies  is  important 
for  all  of  us.  The  previous  literature  widely  discussed  the 
economic  reform  in  Eastern  European  countries  and  those  in  the 


23 
former  Soviet  Union.  Theoretical  analysis  of  reform  of 
market-oriented  economy  suggests  that  some  combination  of  tax 
reform  and  debt  reduction  may  be  a  precondition  for  market- 
oriented  reform.  The  reforms  may  have  different  effects  under 
different  trade  regimes;  small  price  reforms  may  have  perverse 
effects,  foreign  investment  in  a  shortage  economy  may  be 
immiserizing  (Dinopoulos  and  Lane,  1992;  Lane  and  Dinopoulos, 
1991).  In  empirical  literature,  the  transition  from  planned 
economy  to  market  economy  in  different  sectors  and  from 
different  aspects  is  discussed.  Kovacs  (1991),  in  discussing 
the  transition  to  a  market  economy  in  Hungary,  presented  goals 
and  existing  bottlenecks  to  reform.  Stark  (1989)  analyzed 
Hungary's  emerging  mixed  economy  by  examining  a  recent 
innovation  that  involves  a  mixture  of  elements  from  the 
socialist  economy  and  private  economy.  Szelenyi  (1989) 
explored  the  nature  of  the  current  crisis  of  state  socialism 
in  Eastern  Europe,  analyzed  the  reform  strategies  of  the  last 
decade,  and  speculated  about  alternative  scenarios  for  a 
future  mixed  economy.  Some  of  the  literature  has  concentrated 
on  the  former  Soviet  Communist  party  and  economic  reform,  what 
impact  the  attempted  reform  will  have,  and  the  empirical 
dilemmas  of  their  interest  and  reform  (i.e.  Connor,  1989; 
Gomulka,  1989;  Grossman,  1989;  Kaser,  1989). 

All  these  countries  with  centrally  planned  economies 
encounter  similar  problems  while  in  the  process  of  economic 
reform  and  structural  adjustment,  but  each  of  them  have  their 
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own  way  to  approach  the  problems  and  to  try  to  solve  them. 
The  Chinese  government  has  watched  closely  the  evolving 
reforms  in  these  countries  and  has  tried  to  learn  from  them. 
What  has  been  happening  in  the  former  Soviet  Union  lately  is 
a  good  lesson;  These  major  changes  in  the  Soviet  Union  will 
make  the  Chinese  government  more  cautions  about  political 
reform.  To  the  extent  that  the  Chinese  government  can  learn 
from  both  the  mistakes  and  successes  of  similar  countries, 
they  will  be  able  to  guide  China  as  effectively  and 
successfully  as  possible,  given  the  enormous  problems  they 
face. 

Previous  Studies  of  Reform  in  China's  Economy 

The  mainstream  of  recent  literature  on  China's  economic 
reform  has  been  concerned  with  issues  of  price  reform  and  the 
impacts  of  reform  on  the  two-tier  plan/market  price  system 
and  specific  commodity  trading.  In  the  literature  it  is 
argued  that  the  two-tier  price  system  has  resulted  in  the 
decrease  of  the  direct  role  of  mandatory  planning  in  the 
allocation  of  industrial  goods,  and  that  the  inherent  dynamic 
tendencies  of  the  system  are  leading  to  a  continual  increase 
in  the  share  of  the  market  (Byrd,  1987;  Reynolds,  1988a). 
Theoretical  analyses  have  suggested  that  the  mixed  system  is 
sustainable  and  has  desirable  efficiency  and  distributional 
effects,  despite  the  effects  of  mandatory  planning;  reducing 
planned  constraints  and  increasing  participation  in  the  market 
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economy  will  help  the  economy  move  from  constrained  toward 
unconstrained  Pareto  optimal  equilibrium  (Sicular,  1988b; 
Byrd,  1989).  Some  others  criticize  that  the  two-tier  price 
system's  disadvantages  outweighs  its  advantages,  but  that  it 
is  acceptable  as  a  temporary,  transitional  device. 

Other  economists  concerned  about  China's  macroeconomic 
problems,  such  as  Naughton  (1987),  estimated  a  household 
saving  function  for  1957-78,  showing  a  3%  saving  rate. 
Applying  the  model  to  the  post-1978  period,  he  concluded  that 
the  rapid  growth  of  the  government  budget  deficit  was 
accommodated  in  part  by  voluntary  saving  by  households  and 
enterprises.  Balasa  (1987)  has  suggested  that  the  Chinese 
economy  needs  to  take  simultaneous  action  in  the  areas  of 
price  reform:  linking  bonuses  to  work  performance, 
establishing  an  effective  monetary  policy,  rationalizing  the 
banking  system,  and  setting  realistic  interest  rates.  The 
causal  relationships  between  monetary  aggregates  and 
macroeconomic  performance  were  investigated  by  Chen  (1989). 
He  found  that  there  is  a  causal  relationship  of  currency  to 
nominal  income,  the  budget  deficit,  and  the  trade  deficit. 
One-way  causality  runs  from  currency  to  total  inflation.  He 
concluded  that  the  best  target  is  currency  control  for 
monetary  policy. 

Other  papers  focused  on  reform  in  specific  sectors  and 
the  impact  of  particular  policies  on  trade  of  specific 
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commodities  (Yoon,  1988;  Halbrendt  and  Gempesaw,  1990;  Brown, 
1989)  . 

Even  though  there  are  quite  a  few  studies  on  China's 
economic  reforms,  as  of  yet  there  is  no  literature  that 
discusses  China's  structural  adjustment.  The  objective  of 
this  paper  is  to  attempt  to  fill  the  lacuna,  firstly,  by 
clarify  the  concept  of  structural  adjustment  in  China,  and 
secondly,  by  analyzing  the  nature  of  structural  adjustment  in 
China  and  the  impact  of  these  adjustments  on  China's  free 
market  demand  and  supply. 

Agricultural  Supply  Response 

In  1958,  Marc  Nerlove  published  a  study  of  the  supply 
responsiveness  of  U.S.  farmers.  The  Nerlove  model, 
hypothesizing  farmer  reactions  based  on  price  expectations 
and/or  area  adjustments,  has  been  adopted,  modified,  even 
extensively  revised  by  many  authors  in  the  last  34  years.  The 
purpose  has  been  to  identify  some  of  the  factors  that 
significantly  affect  supply  responsiveness.  Knowing  these 
factors  can  help  answer  questions,  such  as  can  the  policy 
maker  influence  supply  responsiveness,  and  if  so,  how?  In  the 
earlier  Nerlove  work  only  a  few  of  nonprice  variables  were 
included  in  the  supply  model  employed.  However,  a  large 
number  of  studies  have  attempted  to  gauge  the  effects  of 
changes  in  the  prices  of  other  crops  or  weather  variability  on 
output.    Later  some  economists  classified  some  nonprice 
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factors,  such  as  technical,  social  and  political  factors, 
which  may  affect  the  magnitude  and  direction  of  the  farmer's 
response  to  price  (Askari  and  Cummings  1976).  Recent 
literature  argues  that  long-run  aggregate  responses  are 
greater  than  short-term  responses  and  nonprice  factors  are 
more  important  in  the  long-run  response  than  price  factors 
(Lele  1992).  Binswanger  states  that  the  overall  supply 
response  in  agriculture  tends  to  be  smaller  than  responses  to 
individual  crops;  also,  aggregate  output  can  grow  only  if  more 
resources  are  devoted  to  agriculture  or  if  technology  changes 
(Binswanger  1990). 

There  are  few  studies  which  have  attempted  to  model  the 
reform  of  China  agriculture;  these  include  Lin  (1992), 
McMillan  et  al.  (1989),  Halbrendt  and  Gempesaw  (1990),  and 
Carter  and  Zhong  (1988).  All  these  studies  have  tried  to 
analyze  the  impact  of  reform  on  economic  growth  and  trade  in 
different  ways.  Lin,  using  the  Cobb-Douglas  production 
function,  quantified  and  differentiated  the  contribution  of 
the  household  responsibility  system  (HRS)  from  the 
contributions  of  other  reforms  upon  output  growth.  However, 
he  only  looked  at  the  impact  of  growth  in  agricultural  output 
on  the  supply  side  and  neglected  to  examine  the  impact  of 
growth  in  agriculture  output  on  demand  side.  Halbrendt  and 
Gempesaw  estimated  a  set  of  five  equations  including  wheat 
yield,  planted  wheat  acreage,  urban  and  rural  consumption,  and 
wheat  import.  The  production  side  of  these  equations  did  not 
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reflect  the  specific  variable  of  the  reform's  contribution  to 
the  growth  in  production  of  wheat.   On  the  consumption  side, 
it  failed  to  show  the  distortion  because  of  governmental 
rationing  of  wheat  consumption  and  fixing  prices.  McMillan  et 
al    used  a  Denison-Solow-type  growth  accounting  technique  to 
analyze  national  aggregated  time-series  data  from  1978-1984; 
however,  there  are  serious  drawbacks  to  this  study.   First, 
their  break  down  of  growth  in  total  factor  productivity  into 
a  price  component  and  an  incentive  component  required  strong 
assumptions  about  the  reform  and  parameters  of  the  utility 
function,   and   their   results   were   sensitive   to   these 
assumptions.   Second,  the  prices  used  in  their  analysis  were 
above-quota  procurement  prices,  which,  theoretically,  should 
have  been  the  marginal  prices,  because  above-quota  price  is 
fixed  by  the  government.   The  above-quota  procurement  prices 
are  usually  lower  than  the  market  price,  and  these  two  types 
of  prices  might  move  in  opposite  directions.    Carter  and 
Zhong's  grain  production  model  contained  separate  acreage  and 
yield  equations.   Their  approach  used  population  as  the  key 
policy  variable  in  the  sown-acreage  response  equation.   Their 
yield  equation  was  specified  as  a  function  of  a  price  and  a 
time  variable  that  was  a  proxy  for  technology.   Their  rural 
and  urban  consumption  equations  were  specified  simply  as  a 
function  of  per  capita  income  and  lagged  consumption.  Lagged 
consumption  was  used  to  reflect  the  influence  of  consumption 
habits  on  current  consumption.   Both  their  production  and 
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consumption  equations  were  unable  to  reflect  the  impact  of  key- 
reform  variables  on  production  and  consumption. 

Previous  Studies  of  Agricultural  Demand 

Halbrendt  and  Gempesaw's  consumption  equations 
distinguished  between  the  consumption  behaviors  of  urban  and 
rural  residents  by  modeling  urban  consumption  demand  as  a 
function  of  production  plus  imports  and  real  price  index,  and 
rural  consumption  demand  as  a  function  of  production  and  price 
index.  Tang  and  Stone  (1980)  used  the  method  of  moving 
averages  in  modeling  China's  grain  consumption.  Their 
underlying  assumption  was  that  the  total  grain  consumption, 
including  human  consumption,  seed  and  feed  requirements,  and 
industrial  uses  is  determined  by  the  government.  They  also 
assumed  that  the  government  simply  sets  consumption  equal  to 
the  average  of  supplies  of  the  current  year  and  the  two 
preceding  years;  this  is  multiplied  by  1.0235,  which  gives  the 
long-run  growth  trend  in  grain  output.  After  1965,  0.5 
percent  of  the  average  supply  was  set  aside  for  reserves.  The 
grain  supply  is  calculated  as  output  plus  net  imports.  After 
the  estimation  of  consumption,  the  difference  between  current 
supply  and  consumption  is  taken  as  the  change  in  stock 
reserves.  Carter  and  Zhong  (1988)  estimated  a  simple  linear 
consumption  model  for  grain,  meat  and  spirits;  they  assumed 
that  the  consumption  of  these  commodities  for  both  urban  and 
rural  areas  are  the  same  and  the  quantity  consumed  is  a 
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function  of  income  and  the  quantity  consumed  last  year.  Their 
model  fails  to  distinguish  between  consumption  habits  of  urban 
and  rural  consumers;  also,  their  model  does  not  reflect  demand 
distortion  in  China  because  of  food  rationing. 

Sicular  (1988b)  examined  the  interactions  between  markets 
and  state  commercial  planning  in  the  context  of  China's 
agricultural  sector.  Using  a  theoretical  model,  Sicular 
analyzed  the  way  that  a  mixed  commercial  system  of  the  sort 
observed  in  China  functions.  In  the  absence  of  commercial 
planning,  maximization  of  profits  by  the  industrial  producer 
and  of  utility  by  the  urban  consumer  imply  supply  and  demand 
functions  which  can  be  expressed  as 

supply /input  demand  functions   qjk=Yik(P) 
urban  consumer  demand  xlk=dlk(p,  p3w13) 
rural  consumer  demand  x21c=d2k.(p,  p3w23+r2(p)) 

where  j=0,l,2  (when  j=0,  aggregate  industrial  production;  j=l, 
aggregate  urban  consumer;  j=2,  aggregate  farm  household); 
where  k=l,2,3  (when  k=l,  manufactured  goods;  k=2,  agricultural 
goods;  k=3 ,  aggregate  farm  household);  and  where  w  is  initial 
endowments,  p  is  price,  q  is  production,  y  is  supply,  and  r  is 
maximum  profits  from  farming. 

Sicular  also  maximized  the  utility  function  for  rural 
households  under  a  two-tier  price  system,  and  derived  rural 
supply  and  demand  functions.   She  found  that  the  rural  supply 
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and  demand  functions  are  identical  to  those  that  would  exist 
in  the  absence  of  planning,  except  that  rural  income  now 
includes  an  extra  component:  commercial  planning  changes  rural 
income  by  a  transfer  equal  to  the  sum  of  trade  levels  with  the 
state  times  the  differences  between  state  and  market  prices. 
The  behavior  of  the  urban  producer  and  consumer  is  similar  to 
that  of  the  rural  household,  and  the  urban  producer's  supply 
and  input  demand  functions  are  the  same  as  those  that  would 
exist  in  the  absence  of  state  planning,  except  urban  consumer 
demand  also  includes  an  extra  component,  a  transfer  based  on 
state  and  free-market  differences.  Urban  consumer  demand  is 
a  function  of  a  free-market  price  vector,  wage  income,  and 
government  transfers.  Sicular  concluded  that  the  aggregate 
demand  for  an  agricultural  product  in  a  mixed  economy  is 
directly  affected  only  by  free-market  prices.  She  allowed  the 
urban  consumer  the  choice  to  consume  both  in  the  state  market 
(up  to  the  rational  level)  and  in  the  free  market,  but  in  this 
case,  her  result  always  lead  to  urban  consumption  in  the  state 
market  being  strictly  equal  to  the  ration  level.  This  may  not 
adequately  reflect  reality  in  urban  areas  in  the  1980s, 
because  by  the  1980s,  a  majority  of  urban  consumers 
accumulated  unused  grain  coupons  in  the  state  market. 

The  literature  on  demand  includes  a  number  of  studies  on 
the  theory  of  household  behavior  under  rationing.  Latham 
(1980),  using  duality  theory,  showed  that  the  Tobin-Houthakker 
conjecture  (that  a  reduction  in  the  ration  of  one  type  of 
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goods  will  increases  the  consumption  of  unrationed  substitutes 
and  diminishes  the  demand  for  unrationed  complements)  may  not 
hold  in  disequilibrium  situations.  Neary  and  Roberts  (1980), 
using  the  duality  and  the  concept  of  "virtual"  prices,  derived 
Slutsky-type  equations,  and  brake  down  the  derivatives  of 
rationed  demand  functions  into  income  and  substitution 
effects.  Deaton  and  Muellbauer  (1981),  investigated  the 
simple  linkages  between  restricted  and  unrestricted  demands 
and  considered  the  question  of  perfect  aggregation  over 
consumers  in  the  presence  of  quantity  restrictions.  Wang  and 
Chern  (1992),  using  pooled  time  series  for  1981-87  and  cross 
sectional  data  by  income  group  from  household  expenditure 
surveys,  examined  the  impacts  of  housing,  fuel,  and  food-grain 
rationing  on  consumption  behavior  of  Chinese  urban  households. 
The  results  show  that  rationing  on  housing  and  grain  have  had 
significant  impacts  on  the  demand  for  unrationed  goods;  if  the 
current  rationing  system  remains  unchanged,  Chinese  urban 
households  would  continue  to  increase  their  demand  for 
nonstaple  foods,  putting  pressure  on  the  food  supply.  A 
reform  in  housing  allocation  and  grain  rationing  would 
significantly  reduce  the  distortion  of  consumer  behavior  in 
China.  Wang  and  Chern  quantified  the  impact  of  housing, 
fuel, and  food  grain  rationing  on  the  consumption  of  other 
consumer  goods  and  services  by  Chinese  urban  households,  with 
special  attention  given  to  nonstaple  foods  and  household 
appliances.     Martin   (1991)   examined   the   theoretical 
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implication  of  rationing  and  subsidies  using  the  extended 
linear  expenditure  system  (ELES).  His  results  indicated  that 
choosing  among  alternative  rationing  models  is  nontrivial,  as 
the  selection  prejudices  the  impact  of  rationing  on  savings 
and  the  consumption  of  unrationed  commodities.  There  is  some 
literature  about  the  theory  of  mixed  demand  systems  and  of 
empirical  application  which  expresses  demand  as  a  function  of 
a  mixed  set  of  prices  and  quantities;  studies  have  been  done 
in  this  line  of  research  by  Barten  (1992),  Chavas  (1984)  and 
Heien  (1977).  There  is  another  type  of  demand  discussed  in 
the  literature  that  is  conditional  demand  function  which 
expresses  the  demand  for  a  particular  kind  of  goods  as  a 
function  of  its  own  price,  the  price  of  some  (but  not  all) 
other  goods,  total  expenditure  on  these  goods,  and  the 
quantities  of  the  remaining  goods.  Conditional  demand 
functions  is  directly  relevant  to  the  analysis  of  consumer 
behavior  under  rationing  (Pollak,  1969  and  1971). 


CHAPTER  III 
THE  ADJUSTMENT  PROCESS 


China's  as  well  as  the  former  Soviet  Union's  structural 
adjustment  is  rather  special:  first,  because  of  China's  size, 
and  second,  because  of  the  centrally  planned  structure  of  the 
Chinese  economy.  Over  the  past  forty  years,  the  structure  of 
Chinese  economy  has  undergone  dramatic  changes  in  terms  of  its 
sectoral  structure,  the  relationship  between  investment  and 
consumption,  its  industrial  structure,  external  trade 
structure,  and  geographic  distribution  of  production 
facilities . 

Simon  Kuznets  showed  that  there  was  an  inverse 
relationship  between  a  nation's  size,  as  measured  by  its 
population,  and  the  share  of  foreign  trade  in  that  country's 
gross  national  product  (Kuznets  1959,  1960,  1964).  Subsequent 
research  (Chenery  1982,  Wood  1986)  has  shown  that  a  nation's 
size  is  also  correlated  with  the  size  of  its  domestic  market, 
diversified  natural  resources,  and  high  internal  transport 
cost.  The  relationship  between  a  country's  size  and  economic 
performance  is  affected  by  its  economic  efficiency  and  equity. 
As  population  size  increases,  the  share  of  foreign  trade  in 
the  GDP  declines.   The  trade  ratios  for  large  countries  are 
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consistently  low.   The  possible  reasons  causing  this  are  as 
follows: 

(1)  For  interior  regions  domestic  transportation  costs 
are  lower  than  international  transportation  costs. 

(2)  Governments  favor  import  substitution  and  closed 
economies . 

(3)  These  low  foreign  trade  ratios  reflect  the  advantages 
of  economies  of  scale  enjoyed  by  large  nations. 

(4)  Large  nations  typically  have  a  closer  match  between 
the  domestic  supply  of  key  minerals  and  their  demand  for  those 
minerals . 

The  most  important  reason  is  the  national  protection 
provided  to  domestic  industries  in  large  countries  dealing 
with  the  high  cost  of  transport  from  the  border  to  the 
interior.  However,  even  though  a  large  country's  ratio  of 
foreign  trade  to  its  GDP  is  low,  in  comparison  with  that  of  a 
small  country,  the  volume  of  foreign  trade  is  still  high. 
China's  export/GDP  ratio  was  12.7%  in  1989  (Table  3-1)  which 
is  high  by  the  standard  of  large  continental  countries. 

China  has  been  a  centrally  planned  economy  (CPE). 
Traditionally,  CPEs  have  been  uncompetitive  in  the  world 
market,  but  recently  China's  external  trade  has  become  more 
competitive.  The  principal  features  of  the  Chinese  CPE  were 
a  high  rate  of  saving  and  investment,  collectivization  of 
agriculture,  a  heavy  emphasis  on  the  development  of  those 
industries  producing  raw  materials  and  investment  goods  which 
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rely  on  large-scale  production  and  capital-intensive 
technology,  and  the  relative  neglect  of  investment  in 
agriculture  and  consumer  goods  industry.  CPEs  constrain  the 
rapid  growth  of  an  economy.  Frequently  mentioned  by 
economists  as  hindering  economic  growth  are:  low  productivity 
in  agriculture,  lack  of  capital,  poor  management  skills,  and 
shortage  of  energy.  Bureaucratic  management  with  rigid 
planning  may  be  another  constraint.1 

The  Chinese  economy  is  currently  characterized  as  a  mixed 
structure  under  which  the  role  of  central  planning  has  been 
substantially  reduced,  while  that  of  market  mechanisms  has 
been  expanded.  Distinctive  of  the  present  stage  is  a  two-tier 
price  system  associated  with  extensive  use  of  bargaining 
mechanisms.2  The  Chinese  government  explain  mixed  economy  as: 


1  Perkins  listed  agriculture  energy,  foreign  exchange, 
bureaucratic  management  and  planning  as  four  major  economic 
bottlenecks  to  rapid  growth.  See  China  Among  the  Nations  of 
the  Pacific,  Harrison  Brown  (Boulder:  Westview  Press,  1982), 
P. 1-14. 

2  The  two-tier  price  system  was  designed  as  a  technique 
to  alleviate  the  shock  to  the  economy  that  would  result  from 
an  abrupt  shift  from  controlled  to  market-based  prices.  Under 
China's  two-tier  price  system,  planned  prices  are  fixed  by  the 
state  and  non-planned  prices  are  determined  by  the  distorted 
market  (Hsu,  p. 187).  Broadly  speaking,  there  are  four  sets  of 
prices:  planned  (listed)  prices,  floating  prices,  negotiated 
prices,  and  free-market  prices.  Under  the  economic  reforms, 
enterprises  are  required  to  supply  to  the  government  a  certain 
portion  of  their  production  at  fixed  (planned)  prices  for 
centralized  allocation,  the  portion  depending  on  the  perceived 
importance  of  the  product  to  the  economy.  In  the  case  of 
"essential"  products,  planned  prices  apply.  "Nonessential" 
products  are  allowed  to  be  sold  at  floating  prices,  negotiated 
prices  or  free-market  prices.  Negotiated  prices  are 
applicable  to  agriculture  raw  materials.  Free-market  prices 
are  applicable  to  all  items  which  are  traded  in  market  places. 


38 
the  law  of  value  and  the  law  of  proportionate  development 
which  are  used  as  theoretical  bases  for  the  full  integration 
of  planned  and  market  economies  in  China;  planned  regulation 
mainly  deals  with  problems  arising  at  the  macro-economic  level 
while  market  regulation  mainly  deals  with  problems  arising  at 
the  micro-economic  level.  Problems  of  aggregate  quantity  and 
ratio  and  other  problems  of  a  long-term  nature  in  the  macro- 
economic  field  should  be  solved  through  planning  while  simple 
reproduction,  expanded  reproduction  and  readjustment  of  assets 
should  be  regulated  by  the  market. 

Since  1978,  under  China's  "open  door"  policy,  the  trade 
system  has  evolved  rapidly.  The  reform  of  the  foreign  trade 
system  is  an  integral  part  of  the  general  reform.  Adjustments 
in  agriculture  and  industry  pushed  foreign  trade  reform 
forward.  Economic  structural  adjustments  in  agriculture  and 
industry  have  had  great  impact  on  external  trade.  External 
trade  is  enhanced  by  the  more  open  economic  policies,  improved 
production  and  freer  marketing  in  these  basic  economic 
sectors.  Also,  improving  the  performance  of  institutions 
creates  the  possibility  for  efficient  production  and  marketing 
and  better  external  trade.  Therefore,  it  is  important  to 
examine  the  adjustments  in  agriculture  in  detail. 
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Adjustments  in  Rural  Area 

Discussion  of  rural  adjustment  will  benefit  from  a  brief 
description  of  how  agriculture  was  structured  in  China  1978 
and  the  measurement  of  structural  adjustment  in  rural  areas. 

In  1978,  294  million  people  were  employed  in  agriculture 
out  of  a  total  of  303  million  collective  and  individual 
laborers  in  rural  areas  (China  Statistical  Yearbook,  1984 
p.  107  and  p. 109).  People  employed  in  agriculture  were 
organized  into  54,352  communes,  each  of  which  had  an  average 
of  thirteen  brigades,  which  in  turn  were  made  up  of  seven  to 
ten  production  teams.  The  total  population  of  the  communes 
was  a  little  more  than  800  million,  averaging  about  15,000  per 
commune,  and  each  production  team  averaged  about  thirty-five 
households  and  approximately  sixty  workers  (Johnson, 1990 ) . 
The  need  for  reform  was  agreed  upon  in  Dec. 1978  in  the  famous 
Third  Plenary  Session  of  the  Eleventh  Party  Central  Committee; 
the  major  reforms  announced  were:  substantial  increases  in  the 
purchase  prices  of  eighteen  farm  products;  increases  in 
agricultural  investment;  reinstatement  of  the  Chinese 
Agricultural  Bank;  reaffirmation  of  the  three-level  ownership 
of  communes;  approval  of  specialization  of  agricultural 
production  according  to  local  condition;  incentives  for  basic 
farm  production  and  supplies  of  farm  inputs;  support  of 
village  trade  fairs;  clarification  of  the  role  and  legality  of 
private  production;  reduction  in  rural  taxes;  and  emphasis  on 
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control  of  population  growth.  These  reforms  have  evolved  over 
time. 

As  the  first  stage,  China  has  carried  out  a  structural 
reform  of  rural  institutions  which  has  led  to  greatly 
increased  farm  production  and  income.  A  second  stage  of 
reforms  is  intended  to  lead  to  a  market-oriented  farm  economy. 

The  process  of  reform  was  then  directed  at  reinforcing 
the  new  structure,  dismantling  redundant  collective 
institutions,  and  facilitating  a  higher  degree  of 
commercialization  and  specialization.  The  government  allowed 
farm  laborers  to  migrate  to  market  towns  and  start  their  own 
businesses.  By  1988,  95  million  Chinese  farmers,  or  one 
quarter  of  the  nation's  rural  labor  force,  were  involved  in 
township  enterprises  and  had  taken  jobs  in  industrial, 
commercial,  and  service  trades  (Beijing  Review  No. 18,  1990, 
p. 18).  Many  of  these  have  become  town  residents.  Reform  of 
the  housing  system  and  the  commercialization  of  real  estate 
also  allowed  individuals  to  purchase  or  rent  homes.  In 
addition,  the  government  allowed  the  informal  credit  market  to 
generate  a  higher  lending  volume  than  the  rural  credit 
cooperative.  The  freeing  up  of  the  market  for  raw  materials 
and  producer  goods  facilitated  the  creation  of  new  jobs 
outside  of  the  state  domain  in  manufacturing  and  services. 
Labor  released  from  agriculture  through  productivity  gains  was 
thus  absorbed  in  nonagricultural  activities  which  generated 
improvements  in  allocative  efficiency  and  hence  in  aggregate 
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productivity.    Increases  in  standards  of  living  provided 
obvious  evidence  of  the  effectiveness  of  these  rural  reform. 

China,  with  over  20  percent  of  the  world  population,  and 
with  85  percent  of  its  population  in  agriculture,  is  both  the 
world's  largest  producer  and  consumer  of  agricultural 
products;  as  a  consequence,  the  supply  and  demand  of 
agricultural  products  in  China  will  have  a  major  impact  on 
world  agriculture  trade. 

China's  agricultural  growth  before  1978  was  very  slow. 
Despite  emphasis  on  self-sufficiency  and  grain  production, 
agriculture  output  barely  kept  pace  with  population  growth. 
Since  China  started  reform  in  rural  areas  in  1978,  growth 
rates  in  all  major  sectors  of  agriculture  increased 
dramatically  (see  Table  3-2).  China's  rural  reform  has  been 
multi-faceted,  including  price-quota  reform,  institutional 
reform  through  adoption  of  the  household  responsibility  system 
(HRS)  and  abolition  of  the  people's  commune,  marketing  reform, 
decentralization  in  output-mix  decision-making,  and  large 
scale  rural  industrialization  based  on  private  and  co- 
operative production.  All  these  reforms  in  rural  areas  have 
contributed  to  agricultural  growth. 

In  the  past  ten  years,  reform  did  raise  the  confidence  of 
a  majority  of  the  farmers.  A  survey  conducted  by  the  social 
research  center  of  the  Ministry  of  Civil  Affairs  in  1990 
showed  that  66.4  percent  of  farmers  felt  that  they  would  have 
a  relatively  comfortable  life  by  the  year  2000;  81.7  percent 
farmers  answered  that  rural  development  would  be  greater  in 
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TABLE   3-2 
AVERAGE  ANNUAL  AGRICULTURE  GROWTH  RATES, 

(Percentage) 


1952-87 


Sector 

1952-78 

1978-84 

1984-87 

Crops 

2.5 

5.9 

1.4 

Grain 

2.4 

4.8 

-0.2 

Cotton 

2.0 

17.7 

-12.9 

Animal  Husbandry 

4.0 

10.0 

8.5 

Fishery 

19.  9a 

12.7 

18.6 

Forestry 

9.4 

14.9 

0 

Sidelines 

11.2 

19.4 

18.5 

Overall 

2.9 

7.7 

4.1 

Source:  J.Y.  Lin,  1992,  Rural  Reforms  and  Agricultural  Growth 
in  China.  The  American  Economic  Review,  82(1).  Ministry  of 
Agriculture  Planning  Bureau  (1989,  p. 112-5, 146-9, 189-92 )  and 
Ministry  of  Agriculture( 1989  p. 28, 34). 

Note:  In  1952,  the  weights  of  the  five  agriculture  subsectors 
were:  crops,  83.1  percent;  animal  husbandry,  11.5  percent; 
fishery,  0.3  percent;  forestry,  0.7  percent;  sidelines,  4.4 
percent.  In  1987,  the  weights  were:  crops,  60.7  percent; 
animal  husbandry,  22.8  percent;  fishery  4.7  percent;  forestry, 
4.8  percent,  sidelines,  7.0  percent.  For  sidelines,  outputs 
from  village-run  enterprises  were  excluded. 


a.  The  low  base  level  in  1952  is  the  main  reason  for  fishery's 
high  average  annual  growth  during  1952-1978. 
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the  1990s  than  it  was  in  the  1980s;  97.9  percent  of  the 
farmers  felt  that  rural  reform  and  development  in  the  1980s 
raised  farmers'  living  standards  to  varying  degrees;  and  a 
majority  of  the  farmers  were  confident  these  gains  will 
continue  into  1990s. 

Institutional  Adjustments 

The  major  feature  of  the  institutional  adjustment  is  the 
introduction  of  the  "Household  Responsibility  System"  (HRS) 
which  is  designed  to  improve  incentives  and  management  at  all 
levels  of  the  rural  economy.  Under  HRS,  land  is  assigned  to 
a  family  and  the  family  is  then  responsible  for  meeting  the 
procurement  goals  assigned  to  it  and  making  payments  to  the 
village  to  cover  certain  costs,  such  as  welfare  and 
maintenance  of  joint  facilities.  After  meeting  these 
obligations,  the  family  has  full  control  over  the  net  income 
realized.  By  1984,  98%  of  agricultural  households  engaged  in 
this  system  (see  Table  3-3).  Another  feature  of  institutional 
adjustment  is  the  abolition  of  communes.  In  the  early  1980s, 
the  government  intention  was  to  separate  the  commune's 
governmental  functions  from  their  economic  functions,  thereby 
reducing  their  monopoly  power.  The  communes  controlled  almost 
all  aspects  of  the  lives  of  their  members.  By  the  end  of 
1983,  the  governmental  functions  were  separated  from  the 
control  of  the  commune  in  11,886  communes  (China  Statistical 
Yearbook  1984,  p. 131),  and  by  the  end  of  1984  the  process  was 
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essentially  complete;  only  249  communes  remained  in  which  the 
commune  kept  governmental  power.  With  these  changes  the 
commune  system  lost  much  of  its  power  in  governing  (see  Table 
3-4).  These  changes  in  the  administrative  structures  of  rural 
communities  clearly  increased  the  control  that  the  ordinary 
farm  family  had  over  its  affairs.  Also,  the  government 
removed  almost  all  constraints  on  engaging  in  nonagricultural 
activities  by  1984.  The  emergence  and  eventual  prevalence  of 
the  HRS,  which  replaces  the  production  team  system  as  the  unit 
of  production  and  income  distribution,  has  brought  about 
dramatic  changes  in  China's  rural  areas  since  1979.  In  the 
commune  system,  there  were  difficulties  in  monitoring 
agricultural  work  within  in  a  team,  so  rewards  to  individual 
farmers  were  not  tied  directly  to  their  efforts,  and  the 
incentive  to  work  was  thus  very  low  (Lin  1988a).  The  HRS  was 
introduced  to  deal  with  problems  of  shirking  and  mismanagement 
that  were  associated  with  the  previous  communal  system.  Under 
the  HRS,  the  individual  household  became  the  basic  unit  for 
decision-making  in  agriculture  production.  Most  aspects  of 
collective  management  have  been  dissolved  since  that,  with 
only  land  ownership  remaining  within  the  collective.  At  the 
end  of  1978,  a  small  number  of  production  teams,  first 
secretly  and  later  with  the  permission  of  local  authorities, 
began  to  try  out  the  system  of  contracting  land,  other 
resources,  and  output  quotas  to  individual  households.  A  year 
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later,  these  teams  brought  in  yields  far  larger  than  those  of 
other  teams.  The  central  authorities  later  admitted  the 
existence  of  this  form  of  farming,  and  in  1981,  full  official 
acceptance  of  HRS  was  eventually  given  to  farmers;  by  that 
time  45  percent  of  the  production  teams  in  China  had  already 
been  dispersed  (Lin  1992  p. 37).  By  the  end  of  1984,  98 
percent  of  families  operated  under  the  responsibility  system. 
Thus  the  institutional  adjustment  was  completed  by  1984. 

Since  1978,  the  government  has  encouraged  and  emphasized 
maintaining  the  stability  of  HRS.  During  the  first  half  of  the 
1980s,  the  agricultural  gross  output  value  (GVAO)  expanded  at 
more  than  double  the  rate  of  the  previous  25  years.  Grain 
production  increased  in  volume  on  average  by  2.1  percent. 
(1978-89),  or  about  30  percent  faster  than  before  (grain 
sector) .  But  due  to  increasing  discontent  with  the  stagnation 
of  grain  production  after  1984,  the  call  for 
recollectivization  has  emerged,  because  large-sized  farms  can 
apply  advanced  technology  with  big  tractors  and  thus  increase 
efficiency.  In  some  localities,  this  call  has  resulted  in  the 
disruption  of  contracts  before  their  expiration  without  the 
consent  of  farmers  (Yaping  Jiang  1988).  Therefore,  it  is 
possible  that  farmers  may  be  deprived  of  the  economic 
independence  and  greater  freedom  they  had  in  the  past  10  years 
(Johnson,  1990). 
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Price  Adjustments 

The  adjustment  of  rural  prices  has  performed  reasonably- 
well.  In  part,  this  has  been  because  the  farm  prices  that 
prevailed  in  1978  had  less  distortion  than  many  industrial 
prices.  Because  in  the  commune  system,  communes  were 
independent  organizations  without  direct  claim  against  the 
government  to  cover  their  losses,  the  prices  paid  them  for 
farm  products  had  to  be  sufficient  to  cover  costs  of  purchased 
inputs  and  to  pay  for  food  and  shelter  for  most  of  the 
peasants . 

The  government  has  had  a  variety  of  prices  for  farm 
products.  There  are  four  different  types  of  prices:  the  quota 
price  for  required  deliveries,  a  higher  price  for  deliveries 
in  excess  of  the  quota,  a  negotiated  price,  and  a  free  market 
price.  The  prices  of  some  farm  products,  such  as  pork, 
poultry,  eggs,  fruit  and  vegetables,  have  been  freed  of  price 
controls.  When  price  inflation  became  serious  in  1988, 
however,  a  number  of  cities  reimposed  price  ceilings  on 
several  food  products.  The  government  also  has  provided  some 
relief  in  the  way  of  food  or  reduced  taxes  when  there  was  a 
crop  disaster. 

Before  the  reforms,  two  distinct  prices  existed  in  the 
state  commercial  system:  quota  prices  and  above-quota  prices. 
Quota  prices  apply  to  crops  sold  in  fulfillment  of  procurement 
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obligations;  above-quota  prices  apply  to  crops  sold  in  excess 
of  the  obligation.  The  mandatory  minimum  delivery  quota 
levels  were  reduced  between  1978-82.  Over  these  four  years 
the  national  grain  quotas  and  taxes  were  reduced  20  percent 
(Ministry  of  Commerce  1984,  p. 386-87),  with  reductions  to  some 
extent  targeted  regionally  to  benefit  low-income  and 
disadvantaged  areas.  Effective  in  1979,  state-planned  prices 
for  quota  farm  deliveries  were  raised  by  more  than  2  0  percent, 
and  the  percentage  price  bonus  for  above-quota  deliveries 
increased  from  30  percent  to  50  percent  for  grain  and  oil- 
bearing  crops.  A  new  30  percent  above-quota  price  bonus  was 
instituted  for  cotton.  State  retail  prices  for  grain  and 
edible  vegetable  oils  remained  at  their  original  levels,  while 
retail  prices  of  meats,  vegetables,  and  several  other 
nonstaple  foodstuffs  were  increased  (Sicular,  1988a,  p. 692). 
To  compensate  for  this,  each  urban  resident  received  a  5-8 
yuan  subsidy  per  month  (State  Statistical  Bureau,  1988).  As 
a  result,  the  government's  price  subsidies  increased 
substantially  (Table  3-5).  The  price  subsidy  increased  from 
8.4  percent  of  the  state  budget  to  24.6  percent  of  the  state 
budget  in  1984  (China  Statistical  Year  Book,  1988).  The  state 
also  offered  negotiated  purchase  prices  agreed  on  jointly  by 
producers  and  local  state  commercial  agents  for  voluntary 
above-quota  deliveries  to  the  state.  Negotiated  prices  were 
to  be  decided  based  on  supply  and  demand  trends;  however, 
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they  were,  in  general,  not  to  exceed  local  market  prices 
(Wang  1985,  P. 53).  For  grain,  negotiated  price  procurement 
rose  from  less  than  3  percent  of  net  state  purchases  in  1978 
to  roughly  17  percent  in  1983  (State  Statistical  Bureau,  Dept. 
of  Commercial  and  Price  Statistics,  1984).  These  price  reform 
policies  contributed  to  rapid  growth  in  the  level  of 
agricultural  production  and  incomes,  but  by  1982,  there  were 
some  problems,  such  as  evasion  of  quota.  In  surplus  years, 
increased  state  inventories  of  grain  further  aggravated  state 
losses  on  the  trade  of  agricultural  products.  Facing  these 
problems,  the  state  readjusted  the  state  procurement  system, 
beginning  in  1983,  by  eliminating  the  price  difference  between 
quota  and  above-quota  deliveries  of  oilseeds.  The  new  price 
generally  was  a  weighted  average  of  4  0  percent  of  the  old 
quota  price  plus  60  percent  of  the  old  above-quota  price  (Wang 
1985,  p. 52).  Similar  reforms  occurred  for  cotton  in  1984 
(Sicular,  1988a)  and  then  for  grain  in  1985. 

Corresponding  to  these  price  reforms,  the  state 
government  announced  that  grain  and  cotton  quotas  were  to  be 
replaced  by  a  contract  and  market  purchase.  The  contract 
price  was  a  weighted  average  of  the  previous  quota  price  and 
above-quota  price.  However,  contract  amounts  were  to  be 
subject  to  negotiation.  This  change  resulted  in  a  9.2  percent 
decline  in  the  price  margin  paid  to  farmers.  Following  the 
resulting  decline  in  production  in  1983  and  stagnation 
thereafter,  the  contracts  were  made  mandatory  again  in  1986. 
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Market  Adjustments 

Parallel  with  price  reform,  an  exceptionally  greater  role 
was  given  to  markets  for  guiding  agricultural  production  and 
market  decisions.  The  market-guided  allocation  of  resources 
was  introduced  primarily  for  cash  and  export  crops,  and,  to  a 
lesser  extent,  for  grain.  Because  grain  procurement  prices 
were  depressed  to  levels  lower  than  prevailing  market  prices, 
the  more  grain  an  area  sold  to  the  state,  the  more  tax  it 
paid.  Provinces  with  a  comparative  advantage  in  grain 
production  were  thus  reluctant  to  raise  their  grain  output 
level.  By  contrast,  grain-deficient  provinces  were  often 
forced  to  expand  the  area  sown  in  grain  at  the  expense  of 
higher-valued  cash  crops.  The  national  self-sufficiency 
policy  thus  degenerated  into  regional  self-sufficiency. 

Since  1978,  the  state  government  realized  that  they 
cannot  effectively  plan  for  all  allocations.  Although 
planning  is  still  considered  essential  for  key  products,  they 
believe  that  markets  may  allocate  more  efficiently  than  state 
plans.  The  government  gradually  loosened  restrictions  on 
private  trade  for  agricultural  products,  permitting  producers 
to  engage  in  private  trade  provided  they  fulfilled  their 
delivery  quotas.  China  has  developed  a  plan  and  a  market 
which  coexist  as  a  "mixed"  economic  system.  Policies  on  the 
free  markets  were  revised  in  two  respects:  both  local  and 
long-distance  market  exchanges  were  allowed  and  encouraged  to 
develop.   Between  1977-85,  the  number  of  markets  more  than 
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doubled,  rising  from  30,000  to  61,000,  and  the  volume  of  trade 
more  than  quadrupled.  By  1984  more  than  18  percent  of  all 
purchases  of  agricultural  products  took  place  at  market  prices 
(Table  3-6)  . 

As  a  result  of  these  and  the  procurement  price  reforms, 
the  production  and  intensification  of  both  grains  and  cash 
crops  expanded  markedly  between  1979-84,  with  much  of  the 
change  in  cropping  pattern  being  in  accord  with  regional 
comparative  advantage.  The  area  sown  in  industrial  and  cash 
crops  increased  from  9.6  percent  of  the  total  sown  hectarage 
in  1978  to  13.4  percent  in  1984.  After  the  record  grain 
harvest  in  1984,  mandatory  procurement  quotas  were  to  be 
replaced  by  the  aforementioned  procurement  contracts  between 
the  state  and  farmers  for  commodities  still  subject  to  planned 
production.  As  a  result  of  these  adjustments,  agriculture 
still  grew  at  a  respectable  rate  of  3.4  percent  (4.1%  1984-87) 
in  1985.  The  expansion  in  animal  husbandry  and  aquatic 
products  was  even  faster. 

At  the  present  the  scope  of  market  regulation  is 
widening.  In  1978,  a  total  of  113  varieties  of  farm  produce 
were  traded  according  to  state  guidelines.  Now,  except  for 
the  price  of  only  six  products — grain,  cotton,  tobacco,  raw 
silk,  tea  and  timber--which  are  still  set  by  the  state,  most 
farm  and  sideline  products  can  be  traded  freely.  According 
to  Chinese  official  statistics,  even  though  the  number  of 
rural  markets  has  more  than  doubled  since  late  1970s,  but  the 
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volume  of  goods  passing  through  these  markets  has  risen  15- 
fold,  and  the  area  these  markets  cover  has  increased  seven 
times.  Rural  wholesale  markets  did  not  exist  in  1979,  but  by 
the  end  of  1990,  there  were  9,111  such  markets,  164  of  which 
counted  receipts  in  excess  of  100  million  yuan  each. 
Statistics  also  showed  that  in  1990,  rural  markets  supplied 
68.3  percent  of  the  meat, poultry  and  eggs,  89.1  percent  of  the 
aquatic  products,  8  0.3  percent  of  the  fresh  and  dried  fruits 
and  7  5.8  percent  of  the  vegetables  for  domestic  consumption. 
These  markets  have  become  the  important  source  of  fresh 
produce  and  sideline  products  for  the  most  of  the  consumers. 
Socialist  Market  Economy--a  new  term  in  reform--has 
arisen.  Even  though  the  plan  and  market  combined  economy 
began  in  the  early  1980s,  it  was  not  until  Deng  Xiaoping  made 
important  statements  during  his  South  China  tour  early  1992 
that  great  change  took  place  in  the  national  understanding  of 
the  market  economy.  Deng  Xiaoping  pointed  out  that  a  market 
economy  is  not  necessarily  the  sole  criterion  to  distinguish 
between  capitalism  and  socialism.  Under  capitalism,  there  is 
economic  planning,  and  under  socialism,  there  should  also  be 
a  market  economy.  The  14th  National  Congress  of  the  Communist 
Party  of  China,  declared  that  reform  of  China's  economic 
structure  is  aimed  at  establishing  a  socialist  market  economic 
system  which  grew  out  of  Deng's  theory.  Price  reform  is 
playing  a  key  role  in  the  restructuring  of  the  Chinese 
economy.   According  to  the  Beijing  review  report  based  on 
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statistics  of  the  State  Pricing  Administration,  97  percent  of 
all  retail  goods  have  their  price  set  by  government,  and  only 
3  percent  subject  to  market  regulation  in  1978;  92.6  percent 
of  agricultural  and  sideline  products  were  sold  at  fixed 
prices,  1.8  percent  at  government  guided  prices,  and  5.6 
percent  at  market  regulatory  prices.  In  contrast,  the 
percentage  of  retail  goods  sold  at  prices  fixed  by  the 
government  had  fallen  to  20.9  in  1991.  Prices  under 
government  guidance  were  10.3  percent  of  retail  prices  and 
market  regulatory  price  increased  to  68.8  percent.  On  the 
production  side,  36  percent  of  1991  sales  were  at  prices  fixed 
by  the  government  which  was  a  decrease  of  over  8.6  percent 
1990 's  figure.  Sales  made  under  government  guidance  plans 
were  18.3  percent,  which  is  0.7  percent  below  1990;  sale  at 
market  regulatory  prices  were  45.7  percent,  an  increase  of  9.3 
percent  from  1990.  Table  3-7  shows  the  percentage  changes  in 
total  purchases  of  agricultural  sideline  products.  These 
figures  indicate  that,  in  last  14  years,  the  government 
regulatory  prices  have  decreased,  and  market  regulatory  prices 
have  been  increasing. 

These  institutional  and  price  adjustments  in  the  rural 
area  have  had  the  following  effects: 
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TABLE  3-7 
PERCENTAGE  CHANGES  IN  TOTAL  PURCHASE  OF  AGRICULTURAL  AND 

SIDELINE  PRODUCTS 
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Year 

Government 
Fixed  Price 

Government 
guided  Price 

Market  regu- 
latory Price 

1978 

92.6 

1.8 

5.6 

1979 

88.4 

4.9 

6.7 

1980 

82.3 

9.5 

8.2 

1981 

79.1 

11.5 

9.4 

1982 

78.3 

11.5 

10.2 

1983 

76.1 

13.4 

10.5 

1984 

67.5 

14.4 

18.1 

1985 

37.0 

23.0 

40.0 

1986 

35.3 

21.0 

43.7 

1987 

29.4 

16.8 

53.8 

1988 

24.0  . 

19.0 

57.0 

1989 

35.3 

24.3 

40.4 

1990 

25.0 

23.4 

51.6 

1991 

22.2 

20.0 

57.8 

Sources:  Beijing  Review,  November  23-29,  1992. 
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A.  Effects  on  output:  From  1979  to  1984,  agricultural 
output  grew  at  an  annual  compound  rate  of  7.7  percent  and 
increased  by  56  percent  (China  Statistical  Yearbook  1988, 
p. 35).  After  that,  the  growth  rate  declined  to  the  very 
respectable  rate  of  4  percent  for  1985-1988  (China  Statistical 
Yearbook  1988,  p. 35).  The  production  growth  rate  from  1985-88 
was  almost  double  the  rate  from  1956-78,  the  period  of 
peoples'  communes  (annual  growth  rate  was  2.56%). 

B.  Effects  on  rural  employment:  Before  1978,  less  than  2 
percent  of  the  rural  labor  force  was  engaged  in  activities 
outside  of  agriculture;  in  1979,  nonagricultural  employment 
increased  to  31.5  million  or  10.2  percent  of  the  rural  labor 
force.  The  growth  of  nonagricultural  employment  continuously 
increased  from  1977  to  1988;  agriculture  employment  increased 
by  24  million,  while  the  number  of  workers  in  rural  areas 
increased  by  88  million.  A  total  of  50  million  non-agricul- 
tural jobs  were  created:  15.6  million  industrial  jobs,  12.0 
million  construction  jobs,  4.8  million  transportation  jobs, 
and  5.6  million  jobs  in  commerce  and  trade,  representing  a 
major  achievement  of  local  initiative  (Johnson,  1990,  p. 40). 

C.  Change  in  sources  of  income:  In  1978,  66  percent  of 
the  income  of  farm  families  came  from  the  people's  commune  and 
27  percent  from  household  operations.  The  remainder  came  from 
other  sources.  By  1983,  the  income  from  collectives  had 
declined  to  11.6  percent  of  the  total  and  the  share  from 
household  production  had  increased  to  79  percent  (Table  3-8). 
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The  relative  share  from  household  production  has  increased  a 
little  more  since  that  year  (China  Statistical  Yearbook  1988, 
p. 732).  Finally,  nonfarm  positions  have  become  significantly 
higher  sources  of  income  than  employment  in  agriculture. 
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TABLE  3-8 
SOURCES  OF  FARMER'S  PER  CAPITA  INCOME  IN  PERCENTAGE 


Year 

from  the 
collective 

from  the 
united  orga- 
nization 

from  the 

household 

management 

from  other 
non-borrow- 
ing incomes 

1978 

66.3 



26.8 

6.9 

1980 

56.6 



32.7 

10.7 

1981 

52.0 



37.8 

10.2 

1982 

21.5 



69.4 

9.1 

1983 

11.6 

0.3 

79.0 

9.1 

1984 

10.0 

0.8 

80.3 

8.9 

1985 

8.4 

0.9 

81.1 

9.6 

1986 

8.5 

0.7 

81.5 

9.3 

1987 

9.1 

0.8 

82.9 

7.2 

1988 

9.1 

0.7 

83.2 

7.0 

1989 

9.4 

0.6 

82.2 

7.8 

1990 

8.8 

0.3 

84 

6.9 

1991 

9.3 

0.3 

83.1 

7.3 

Sources:  China  Agricultural  Yearbook  (1985,1990). 
A  Statistical  Survey  of  China  1992. 


CHAPTER  IV 
ANALYTICAL  FRAMEWORK 


Behavior  of  Producers  Under  Planned  Economy 

There  were  two  different  kinds  of  rural  enterprises  in 
the  Chinese  planned  economy:  state  farms,  which  were  state- 
owned,  and  people's  communes,  which  were  collective-owned. 
Before  1979,  agricultural  production  planning  in  China  was 
very  broad;  for  crop  cultivation,  mandatory  targets  controlled 
such  factors  as  sown  area,  yields,  levels  of  input  applica- 
tions, planting  techniques,  crop  types  and  other  aspects  of 
production.  Sown  areas  were  set  through  a  "local-central- 
local"  process  that  involved  both  central  and  local  levels  of 
government.  Sicular  states  that  "The  central  government  first 
set  preliminary  targets  for  provincial  sown  areas,  the 
provinces  then  set  targets  for  prefecture  or  counties, 
counties  for  communes,  communes  for  production  brigades,  and 
brigades  for  production  teams"  (1988b,  p. 677).  In  theory, 
adjustment  could  occur  at  each  level  as  targets  were  sent 
down,  but  in  practice,  the  lower  level  had  very  little  choice 
to  adjust.  The  adjusted  targets  were  then  sent  back  up  to 
central  government  and  reaggregated,  after  the  final  targets 
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were  specified  and  sent-down  to  local.   In  this  process  the 
central  government  played  a  most  critical  role. 

In  the  Chinese  planned  economy,  quotas  were  set  with 
reference  to  the  average  yield  of  the  land,  that  is,  the 
amount  the  land  should  produce  in  an  ordinary  year;  and  once 
set,  the  quotas  were  not  revised  for  three  years.  For  many 
years  agricultural  products  have  been  divided  into  three 
categories,  each  category  subject  to  explicit  commercial 
planning  policies.  The  first  was  staple  foods  such  as  grains, 
edible  vegetable  oils  and  oil  crops,  and  important  cash  crop 
such  as  cotton.  The  central  government  set  the  national 
quotas  and  nationwide  procurement  prices  for  these  products 
under  the  "unified  procurement  and  sales"  (tonggou  tongxiao) 
program,  and  before  1979,  market  trade  of  these  products  was 
prevented.  The  state  set  a  mandatory  minimum  of  absolute 
quantities  to  be  delivered  to  the  state  at  the  planned  prices. 
The  second  category  of  products  was  subject  to  "designated 
procurement"  (paigou).  Even  though  products  belonging  to  this 
group  were  also  planned,  provinces  had  some  choice  in  pricing 
and  planning  implementation.  This  group  of  products  includes 
most  of  the  cash  crops,  animal  products,  and  side  products. 
The  third  category  of  products  was  not  subject  to  state 
procurement  plans  and  could  be  exchanged  on  the  market.  This 
category  largely  included  minor  items  specific  to  a  locality. 

Under  the  planned  economy,  producers  had  little  choice  in 
terms  of  what  to  produce,  how  much  to  produce,  on  where  to 
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market.  Also,  there  was  no  choice  in  terms  of  buying  inputs. 
Each  production  unit  acted  to  meet  the  planned  target  and 
fulfill  its  fixed  quota. 


Behavior  of  Producers  Under  Plan/Market 

Mixed  Economy 


The  period  since  the  1978  reforms  has  been  characterized 
by  a  very  good  performance  of  the  agricultural  sector.  The 
gross  value  of  agricultural  output  (GVAO)  in  1983  grew  by  9.5 
percent.  Since  1978,  GVAO  has  grown  at  an  annual  average 
exceeding  7  percent,  more  than  twice  the  rate  achieved  over 
the  previous  two  decades.  During  the  1979-83  period,  China's 
crop  area  declined  by  3.0  percent.  The  area  sown  to  grains 
fell  by  more  than  4  percent,  while  the  area  under  non-grains 
rose  by  20  percent. 

Factors  contributing  to  increase  production  included 
increased  use  of  land,  labor,  capital,  and  a  more  rational 
selection  of  areas  planted  with  different  crops.  Improved 
production  incentives  (which  include  price  and  nonprice 
incentives)  and  greater  use  of  purchased  inputs  (such  as  high 
yield  seeds,  chemical  fertilizers  and  insecticide)  were  quite 
important. 

Since  1978,  quota  price  revisions  were  reinforced  by 
higher  above-quota  price  bonuses,  reduced  quota  levels,  and 
the  selective  use  of  encouragement  sales. 

The  quota  level  for  some  products,  most  importantly  the 
grains,  were  lowered.   Between  1978  and  1982  the  national 
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grain  quota  and  tax  was  reduced  by  20  per  cent  (Sicular, 
1988a,  p. 10).  The  government  still  set  minimum  fixed  quantity 
quotas  and  corresponding  prices  for  first  category  products. 
The  number  of  farm  products  subject  to  planned  procurement  was 
reduced  in  the  first  and  second  categories.  And,  the  number 
of  agricultural  products  not  subject  to  mandatory  procurement 
plans  was  expanded. 

The  government  also  set  fixed  above-quota  delivery  prices 
and  willingly  bought  as  much  as  farmers  wished  to  sell  at 
above-quota  prices.  Producer  also  faced  obligatory  above 
quota  deliveries  for  state,  but  no  information  is  available  on 
the  level  of  these  obligations. 

The  government  increased  its  participation  in  market 
trade  by  reviving  procurement  at  "negotiated  prices"  (Yijia 
Shougou).  These  prices  were  to  follow  trends  in  demand  and 
supply,  but  in  general  were  not  to  exceed  local  market  prices 
(Wang  1985,  p. 53).  The  state  commercial  organs  sold  goods 
purchased  at  negotiated  retail  prices  which  were  set  equal  to 
the  negotiated  purchase  price  plus  reasonable  transport  and 
handling  fees. 

Free  market  exchanges  were  encouraged  to  develop.  And 
the  number  of  products  that  could  be  exchanged  in  free  markets 
was  enlarged.  However,  farmers  were  allowed  to  sell  their 
products  on  the  market  only  after  they  had  met  their  delivery 
quotas . 
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On  first  of  January,  1985,  the  Chinese  government 
announced  that,  except  for  a  few  products,  it  would  no  longer 
carry  out  unified  procurement  programs  and  will  not  direct 
quotas  to  farmers.  For  grain  and  cotton,  required  quotas  were 
to  be  abolished  altogether  and  replaced  by  a  program  of 
contract  and  market  purchases.  The  vital  points  of  purchasing 
grain  through  contracts  were  set  according  to  the  state 
purchase  quota  for  grain;  specify  the  varieties  of  grain  to  be 
purchased;  fix  prices  at  which  grains  were  purchased.  Put  a 
price  according  to  an  7  0  percent  to  be  paid  according  to  the 
former  over-quota  purchasing  price  and  3  0  percent  to  be  paid 
according  to  the  former  unif ied-purchasing  price  (i.e.  quota 
price),  the  surplus  portion  after  fulfilling  the  contract  is 
allowed  to  be  marketed  freely  at  prevailing  market  prices. 
However,  if  it  happens  that  the  market  price  of  grain  is  lower 
than  the  original  unif ied-purchasing  price,  the  state  will 
purchase  at  the  original  unified  price,  whatever  the  quanti- 
ties. The  quantity,  variety  and  time  of  delivery  are  to  be 
determined  through  consolation  with  the  farmer.  The  complete 
effects  of  the  second  stage  of  the  commercial  reforms  are 
still  vague.  My  interview  x  and  other  literature  suggest  that 
in  practice  the  grain  contracts  are  not  always  optional  but 
more  closely  parallel  to  the  old  procurement  quotas,  except 
that  state  procurement  are  narrowed  (Sicular,  1988b,  p. 292). 


1  I  went  to  north-west  China  with  the  World  Bank  mission 
from  September  to  November  1992,  and  interviewed  a  few  local 
rural  people. 
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Agriculture  product  supply  and  demand  in  the  free  market 
is  a  residual  agricultural  demand  and  supply  of  the  state 
market.  Therefore,  government  was  able  to  use  policy  instru- 
ments to  alter  the  price  and  quantities  in  the  state  market 
(both  fixed  quotas  and  above  quota  prices  and  quantities),  and 
hence  indirectly  alter  the  exchanged  quantities  and  prices  in 
the  free  market.  In  the  mixed  economy,  both  price  and 
quantity  distortions  were  reduced,  but  the  disequilibrium 
feature  of  the  state  market  still  existed.  Most  of  the  prices 
of  agricultural  goods  were  below  the  equilibrium  levels. 
Hence,  there  was  an  excess  demand  which  was  controlled  by  a 
rationing  coupon  system  in  the  state  agricultural  market.  In 
the  free  market,  supply  and  demand  interaction  determines 
price. 

On  the  producer  side,  the  government  used  quotas  and 
quota  prices  as  policy  instruments  to  influence  both  state  and 
free  markets. 

The  following  conceptual  model  of  China  production  and 
supply  at  the  household  level  is  based  on  the  plan/market 
information  described  above. 

Yot  =  total  quantity  produced  in  year  t. 

where,  i  is  the  sum  vector 
where,  Ylt  =  quota  quantity 

Y2t  =  above  quota  quantity 

Y3t  =  total  home  consumption 
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Y4t  =  free  market  quantity 

Since  the  quota  quantity  Yx  is  fixed  by  the  government 
and  has  little  effect  on  the  decision  procedure  at  the 
household  level,  and  there  are  certain  amounts  of  each  good  is 
kept  for  home  consumption,  therefore  Yt  =  Yot  -  Ylt  -  Y3t  will 
be  used  in  the  discussion  below  i.  e.  Yt  =   [Y2/Y4]*i. 

Omitting  the  time  subscript  for  simplification  and 
letting  P  stand  for  price  with  subscripts  corresponding  to  the 
Y's,  then 

Y2  =  0  if  P2  <  p4 

Y2  >  0,  and  Y4  =  0   if  P2  >  p4 
or  Y4  =  Yt  -  Y,  -  Y3    if  P2  <  P4 

Y2  =  Yt  -  Y,  -Y3  if  P2  ;>  P4 
However,  during  the  period  in  which  the  data  used  in  this 
study  were  generated  by  the  system,  P2  <  P4  in  each  year. 
However,  some  sale  under  the  above  quota  system  which  were 
made  simply  because  farmers  felt  that  they  should  offer  some 
production  to  the  program;  these  self  determined  sales  were 
treated  as  a  constraint  on  the  optimization  process  and 
subtracted  off  as  were  the  fixed  quotas. 

Production  for  the  free  market  was  therefore  Y  =  f(x/z), 
where  x  is  a  vector  of  variable  inputs,  and  z  is  a  vector  of 
quasi-fixed  inputs.  Given  that  price  expectations  were  formed 
based  on  government  price  policy  and  the  free  market  environ- 
ment, and  letting  the  price  of  output  be  denoted  by  Pt  and  the 
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variable  input  prices  by  vector  w,  define  the  expected  profit 
function  as 

Max  n=PtYt-2witxit 

=Pt*f(xit/zit)-Zwitxit 
where  i=subscript  for  a  particular  input. 
The  first  order  conditions  assuming  unconstrained  profit 
maximization  is 

dn/dX^Ptfi-w^O 
where  f1=c)f/c)xi,  i.e.,  marginal  product. 

From  the  first  order  condition  we  can  solve  for  factor 
demand  function  as 

X*i=g(Ptf  w,  z,) 

Substituting  this  factor  demand  into  the  production 
function  we  will  get  the  output  supply  function: 

Y*=h(Pt,  w,  z) 

The  factor  demand  functions  and  the  output  supply 
function  are  determined  on  the  basis  of  the  technology,  as 
represented  by  the  production  function.  Concern  is  with  the 
effect  of  changes  in  input  wages  and  output  prices  on  the 
factor  demand  functions  and  output  supply  functions. 

Estimation  of  the  Chinese  Market  Supply  Function 

The  national  level  supply  function  (4.1)  is  based  in  part 
on  the  theory  at  the  firm  level  as  discussed  in  the  previous 
section.  The  period  after  the  structural  adjustment  started 
in  rural  areas  is  considered  here  because  under  the  planned 
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economy  there  were  few  changes  in  prices  and  markets  did  not 
exist  for  most  products.  The  functional  form  of  the  supply 
function  after  adjusting  for  the  required  quota  is  as  follow: 
(4.1)      Yt=B0+B1Pt+B2FERt+B3LAt+B4LDt+B5HRSt+B6NGCAt+B7MCIt+ut, 

(+)    (+)    (+)   (+)    (+)     (")    (+) 
where  subscript  t  indicates  time  t; 

Pt  =  free  market  price  in  year  t; 

FERt  =  quantity  of  manufactured  fertilizer; 

LAt=  labor  input; 

LDt  =  land  input; 

HRSt  =the  proportion  of  production  teams  that  have 

changed  to  the  household  responsibility  system; 

NGCA,.  =  the  percentage  of  total  sown  area  in  nongrain 

crop; 

MCIt  =  the  multiple  cropping  index; 

The  signs  below  the  parameters  are  the  expected  sign. 
Where  the  B's  are  the  parameters  to  be  estimated,  and  e 
is  the  error  term.  State  procurement  prices  are  announced 
prior  to  the  beginning  of  the  production  season  and  are 
therefore  predetermined.  The  free  market  price  is  based  on 
the  current  year's  price;  this  is  an  alternative  specification 
of  the  Nerlove  model.  One  obvious  use  for  Nerlove's  price 
expectation  formulation  in  agricultural  studies  would  be  in 
the  case  of  crops  that  take  more  than  a  single  season  to 
mature.  In  China,  crops  supplied  to  the  in  free  market  are 
mostly  vegetables;  multiple  vegetable  crops  can  be  grown  in  a 
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season.  We  expect  Br  is  positive.  The  coefficient  of 
chemical  fertilize  input  B2  is  expected  have  a  positive  sign. 
From  above  profit  maximizing  function,  output  supply  is 
derived  as  a  function  of  input  price,  not  input  quantity.  The 
reason  we  did  not  use  the  fertilizer  price  is  that  the  price 
of  fertilizer  is  manipulated  by  the  government  and  does  not 
reflect  market  values;  we  treat  the  quantity  of  fertilizer  as 
a  quasi-fixed  variable.  Fertilizer  allocation  problems 
abound  in  China;  the  principal  problem  with  the  allocation 
system  is  that  it  is  too  closely  tied  to  procurement.  Almost 
all  nationally  allocated  fertilizers  and  most  provincial 
production  is  typically  provided  in  exchange  for  procurement. 
The  allocation  of  some  county  fertilizer  production  is 
sometimes  diverted  by  county  officials  who  use  allocations  to 
encourage  compliance  with  various  programs  such  as  the  birth 
control  campaign  (Stone  1986).  We  expect  both  labor  and  land 
have  positive  relationship  with  free  market  supply,  so  B3  and 
B4  are  expected  to  be  positive;  because  wage  rate  was  not 
available  so  I  used  number  of  labor  in  the  cropping  sector; 
both  labor  and  land  is  treated  as  fixed  in  short-run.  In 
addition  to  the  conventional  variables,  three  nonconventional 
variables  ( HRS ,  NGCA,  MCI)  were  included  to  assess  farming 
institutional  change,  changing  in  cropping  pattern  and 
cropping  intensity.  The  HRS  variable  alters  the  compensation 
scheme  and  is  expected  to  affect  the  level  of  effort  supplied 
by  each  farmer.  Therefore  B5  is  expected  to  be  positive.  The 
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percentage  of  cash  crops  to  total  sown  area  (NGCA)  increases 
as  the  production  of  grain  crops  decreases,  since  most  of  the 
cash  crop  is  under  state  control,  therefore  as  NGCA  increase, 
the  market  supply  of  agricultural  commodities  decrease,  so  B6 
is  expected  to  be  negative.  The  multiple  cropping  index  (MCI) 
variable  is  included  to  capture  the  impacts  of  farming 
institutional  adjustments,  state  price  adjustments  and  market 
reforms;  B7  is  expected  to  be  positive. 


Behavior  of  Consumers  Under  a  Planned  Economy 

It  is  widely  agreed  that  there  are  differences  between 
urban  and  rural  demand  in  China  for  agricultural  commodities. 
Urban  demand  is  derived  from  the  behavior  of  urban  household- 
ers, and  rural  demand  is  mainly  derived  from  the  behavior  of 
production  teams.  Under  the  shortage  economy,  the  state 
operated  a  rationing  coupon  system  for  most  of  the  food  groups 
such  as  grain,  meat,  edible  oil,  sugar,  tea,  and  other 
industrial  commodities  such  as  cotton,  cloth,  and  detergents. 
In  rural  areas  rationing  for  consumption  was  designed  as 
follows:  Firstly,  grain  producers  were  supposed  to  feed 
themselves  with  what  was  left  after  state  procurement  and  the 
deduction  for  seed  and  feed.  Secondly,  for  those  whose  grain 
output  was  substantially  lower  than  the  state's  determined 
quota  procurement  level  and  those  who  produce  industrial 
crops,  the  state  would  supply  them  with  a  certain  amount  of 
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food  grain,  and  in  some  area  also  edible  oil.  Since  1955,  the 
quantity  of  this  planned  supply  has  been  fixed  as  a  component 
of  the  "three-fix"  scheme.  This  scheme  was  determined 
according  to  one's  age,  occupation,  and  local  consumption 
level.  Consumption  patterns  in  rural  areas  depend  on  income, 
and  income,  in  turn,  was  determined  by  production  outputs; 
under  the  People's  commune  system,  90  percent  of  rural  income 
was  derived  from  collective  farms;  therefore,  the  structure  of 
the  institution  had  a  large  impact  on  rural  consumption. 

The  rationing  system  was  started  in  the  urban  areas  in 
1955.  The  rationing  standard  was  set  according  to  one's  age 
and  occupation.  Coupons  for  such  items  as  grain,  oil,  meat, 
sugar,  tea,  and  cotton  were  issued  to  each  person  classified 
as  an  urban  resident.  Usually,  these  coupons  were  area 
specific.  A  nationally  passable  grain  coupon  was  also  in  use 
for  travellers  and  could  be  substituted  for  the  area  specific 
coupon.  Most  coupons  were  issued  monthly  and  some  were  only 
valid  for  one  month;  others  were  valid  for  a  year.  Most  of  the 
grain  coupons  could  be  used  any  time  after  they  were  issued. 
The  consumption  pattern  for  urban  areas  was  determined  by 
personal  income,  ethnic  group,  and  location.  Personal  income 
varies  with  occupation,  skills,  education,  age,  number  of 
years  of  working  experience,  and  location.  However,  the 
greatest  income  gap  among  social  groups  existed  between  urban 
and  rural  residents.  Under  the  planned  (rationed)  economy, 
there  was  not  much  choice  in  consuming  different  commodities; 
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basically,  urban  inhabitants  consumed  according  to  the  state 
issued  ration  coupons  for  basic  food  groups. 

Behavior  of  Consumers  Under  a  Mixed  Economy 

For  the  mixed  system,  urban  and  rural  demand  was  also 
considered  separately.  Since  price  and  institutional  adjust- 
ments started,  both  urban  and  rural  consumers  have  had  to 
adjust  to  the  new  economy.  China  Statistical  household  survey 
data  provide  some  measure  of  the  extent  of  income  and  consump- 
tion gains  in  rural  China.  In  nominal  terms,  the  per  capita 
income  of  farmers  in  1991  was  5.3  times  that  of  1978  (A 
Statistical  Survey  of  China  1992,  p. 50).  The  income  of  urban 
dwellers  rose  about  63  percent  during  1978  to  1991  and  was 
58.6  percent  higher  than  rural  income  in  1991  (A  statistical 
Survey  of  China,  P. 47  and  50).  In  real  terms,  rural  income 
may  have  increased  by  7  0  percent  while  urban  income  was  up  by 
about  4  0  percent;  however,  the  urban/rural  income  ratio  in 
real  terms  is  still  well  over  2.  Consumption  gains  have  been 
substantial,  between  1979  to  1991  annual  per  capita  consump- 
tion of  grain  in  rural  China  increased  by  only  3.2  percent 
while  per  capita  consumption  of  vegetable  oils  rose  by  more 
than  188  percent.  Consumption  of  red  meat  (excluding  poultry) 
on  a  per  head  basis  was  up  by  more  than  117  percent.  Consump- 
tion patterns  in  China's  rural  areas  continue  to  differ 
markedly  from  those  in  urban  areas  with  rural  residents 
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consuming  substantially  more  grain  and  less  meat  on  a  per 
capita  basis,  but  the  patterns  have  been  converging. 

Since  institutional  adjustments  in  the  rural  area,  the 
basic  unit  of  rural  consumption  and  production  has  become  the 
individual  or  household.  Their  income  and  consumption  levels 
depend  on  their  own  production,  and  there  are  more  incentives 
for  working  hard.  As  a  result,  more  income  is  generated  and 
living  standards  are  improved.  Table  3-8  shows  that,  since 
structural  adjustment  started,  income  from  household  manage- 
ment has  become  an  increasingly  important  source  of  income. 

The  rationing  system  has  also  gradually  changed. 
Previously,  some  farmers  were  officially  recognized  as 
nongrain  producers  and  were  entitled  to  grain  rationing.  They 
paid  the  same  price  as  urban  residents,  or  a  price  only 
covering  the  quota-purchasing  cost.  Now  they  purchase  grain 
from  the  free  market,  or  state  stores,  paying  the  full  cost 
which  is  equal  to  the  above-quota  price  plus  marketing  cost. 
In  rural  areas,  only  selected  individuals  such  as  fisherman, 
herdsman  and  government  officials  can  buy  grain  at  the  ration 
price.  Ration  coupons  other  than  for  grains  have  disappeared, 
and  consumers  can  purchase  freely,  either  in  government  stores 
or  the  free-market.  According  to  a  consumer  expenditures 
survey,  per  capita  expenditures  in  current  prices  increased 
from  116  yuan  in  1978  to  619  yuan  in  1991  (A  Statistical 
Survey  of  China  1992,  p. 51).  A  large  part  of  the  expenditures 
was  on  products  that  were  self-produced  and  consumed  by  the 
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farm  household.  When  the  current  price  expenditures  were 
deflated  to  account  for  inflation,  the  resulting  real  expendi- 
tures was  doubled  over  the  1978  to  1991  period.  This  was  a 
remarkable  outcome,  especially  since  it  followed  two  decades 
of  no  increase  in  per  capita  private  consumption. 

Another  indicator  that  the  standard  of  living  of  peasants 
has  increased  has  been  the  decline  in  the  percentage  of  their 
food  that  is  self-produced  (see  Table  4-1). 

In  1978  the  peasants  produced  60  percent  of  the  food  they 
consumed;  in  1991  they  only  produced  33  percent  of  the  food 
they  consumed.  The  index  of  per  capita  consumption  for 
nonagricultural  residents  increased  102  percent  between  1978- 
91  (A  Statistical  Survey  of  China  1992,  p. 42).  This  was  an 
annual  growth  rate  of  7.9  percent  compared  with  the  growth 
rate  for  peasants  of  9.5  percent. 

In  urban  areas  with  its  institutional  and  price  adjust- 
ments, along  with  opening  up  of  the  free  market,  the  consump- 
tion pattern  also  changed.  These  changes  were  based  primarily 
on  increased  incomes.  Incomes  increased  because  of  decentral- 
ized decision  making.  Many  entrepreneurs  became  responsible 
for  their  own  profit  and  losses  and  distributed  bonuses 
according  to  worker  performance.  Hence,  there  have  been  more 
incentives  to  work  hard,  and  more  opportunities  to  improve 
their  living  standards.  Consumption  patterns  also  changed 
because  of  the  availability  of  a  greater  variety  of  goods 
without  rationing  in  the  market.   By  the  early  1980s,  it 
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TABLE  4-1 
FARM  HOUSEHOLD  LIVING  EXPENDITURE  PER  CAPITA  (%) 


Year 

Purchased 
Articles 

Self-Pro- 
duced 
Articles 

1978 

39.7 

60.3 

1980 

50.4 

49.6 

1981 

56.1 

43.9 

1983 

58.8 

41.4 

1984 

58.6 

41.4 

1985 

60.2 

39.8 

1986 

62.8 

37.2 

1987 

64.5 

35.5 

1988 

67.6 

32.3 

1989 

68.6 

31.4 

1990 

67.2 
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was  no  longer  necessary  to  present  grain  coupons  when  eating 
in  restaurants,  or  when  buying  manufactured  food  stuffs  such 
as  cakes  or  cookies.  The  majority  of  urban  residents  accumu- 
lated unused  grain  coupons. 

On  the  consumer  side,  the  government  used  the  ration 
coupon  in  the  state  market  to  restrict  excess  demand  for  cheap 
food  by  urban  dwellers.  As  mentioned  above,  since  the  reform, 
most  of  the  ration  coupon  for  agricultural  good  have  disap- 
peared, but  the  basic  food  coupon  still  exists. 

After  the  shift  from  a  planned  economy  to  a  mixed 
economy,  there  has  been  a  change  in  the  structure  of  consumer 
demand  both  for  urban  and  rural  consumers.  The  amount  of 
income  has  increased  dramatically;  both  state  and  free-market 
prices  play  different  roles;  and  there  are  now  a  greater 
variety  of  agricultural  commodities  that  consumers  can  choose 
in  the  absence  of  rationing.  When  modeling,  we  need  to 
consider  all  of  these  structural  changes. 


Consumer  Demand  at  the  Household  Level 
Under  a  Mixed  Economy 


We  assume  that  the  objective  of  the  consumers  is  to 
maximize  utility  subject  to  an  income  constraint.  For  rural 
consumers  income  consists  of  three  components;  namely,  income 
from  collective  business  P^,  income  from  cooperative  business 
P2X2,  and  income  from  household  production  P3X3.  The  income 
constraint  requires  that  the  summing  of  the  three  income 
components  equals  expenses  on  commercial  and  on  self-produced 
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goods.  For  urban  consumers  income  consists  of  two  components, 
namely,  basic  wages  of  workers  PWW  and  bonuses  PbB.  Urban 
consumer  expenditures  are,  likewise,  required  to  equal  urban 
income . 

When  maximizing  rural-consumer  utility,  we  need  to 
consider  home  consumption  goods.  On  the  other  hand,  when 
maximizing  urban-consumer  utility,  we  need  to  consider 
rationed  goods.  Following  on  some  theoretical  research  on  the 
literature  (i.e.  Latham  and  Deaton),  an  individual's  problem 
is  to  maximize  utility,  assuming  standard  properties,  i.e.,  it 
is  strictly  quasi  concave,  dif ferentiable,  and  increasing 
function  of  its  arguments. 

U=U(q,b) 
where  q  is  the  vector  of  unrationed  free  market  goods  and  b  is 
the  rationed  quantity  (or  home  consumption  for  rural  resi- 
dents) of,  say,  the  nth  goods,  subject  to  budget  constraints 

V  S   Pq+Pnb, 

where  i=  r  and  u  (for  rural  and  urban  income,  respective- 
ly). Ii*  is  income,  p  is  an  (n-1)  vector  of  prices  of  free 
market  goods,  and  Pn  is  price  of  rationed  goods. 

Solving  the  problem  yields  the  demand  functions 

qi=fi(I*,P,b)  (i=l,  ..  .,n-l)  . 

The  above  result  suggests  that,  for  this  study,  rural  and 
urban  consumer  demand  can  be  written  as 
Rural  consumer  demand:  qrt  =  f  ( Irt,Pt,  Y3t) ; 
Urban  consumer  demand:  qut  =  f(Iut,  Pt,But); 
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where  Irt  =  P^  +  P2X2  +  P3X3  and  Iut  =  PWW  +  PbB  indicates 
rural  and  urban  income,  respectively;  Y3t  and  But  indicates 
rural  home  consumption  and  urban  rationing,  respectively. 

Estimation  of  Consumer  Demand  at  the  Macro  Level 

The  theory  of  the  household  was  used  as  a  basis  for 
specifying  the  macro  model.  A  variety  of  functional  forms 
have  been  utilized  in  the  literature.  In  this  study  a  simple 
linear  demand  function  was  used,  and  rural  consumer  demand  can 
be  written 
(4.2)      qrt=bot+bltPt+b2tIrt+b3Y3t+b4HRSrt+urt 

(-)  (+)   (-)    (-) 
where  qrt=per  capita  quantity  demanded  of  agricultural  goods 

by  rural  consumer  at  time  t, 

Pt=free  market  price  index  of  agricultural  goods. 

Irt=rural  consumer  per  capita  income. 

Y3t=rural  per  capita  consumption  of  home  goods. 

HRSrt=the  proportion  of  production  teams  that  have 
changed  to  the  household  responsibility  system; 

urt=a  residual  term. 
A  negative  relationship  between  rural  demand  and  price 
and  positive  relationship  between  rural  demand  and  per-capita 
income  is  anticipated;  rural  home  consumption  is  expected  to 
have  a  substitution  relationship  with  free  market  supply  or  b3 
is  expected  to  be  negative;  HRS  indicates  farmers  access  to 
inputs  and  opportunity  to  grow  what  they  desire  to  consume 
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( farmers  tend  to  produce  more  home  consumption  goods  and  buy 
less  when  the  opportunity  exists),  so  b„  is  expected  to  be 
negative.  The  HRS  variable  explains  how  institutional 
adjustment  impacts  on  rural  consumer  behavior. 

The  functional  form  of  urban  consumer  demand  is 
(4.3)      qut=a0t+a1Pt+a2  Iut+a3But+uut 

(-)   (+)  (-) 
where  qut=per  capita  quantity  demanded  of  the  agricultural  good 

by  urban  consumer  at  time  t, 

Pt=free  market  price  index  of  the  agricultural  good. 

Iut=urban  consumer  per  capita  income. 

But=urban  per  capita  consumption  of  rationed  goods 

uut=residual  term. 
In  the  urban  consumption  equation,  the  free-market  price 
of  the  aggregated  agricultural  goods  is  expected  to  have  a 
negative  relationship  to  urban  consumption,  or  ax  is  expected 
to  be  negative;  a2  is  expected  to  be  positive  as  in  the  case 
of  rural  demand;  rationed  goods  are  expected  to  have  substitu- 
tion relationships  with  market  demand,  or  a3  is  expected  to  be 
negative. 

Summarizing  the  Models  Discussed  Above 

4.1)  supply:   Yt=B0+B1Pt+B2FERt+B3LAt+B4LDt+B5HRSt+B6NGCAt+B7MCIt+ut 

4.2)  rural   demand:    qrt  =  b0+b1Pt+b2Irt+b3Y3t+b4H:RSrt+ut 

4.3)  urban  demand:    qut  =  a0+a1Pt+a2Iut+a3But+ut 

4.4)  total   demand:    Q0   =   urban   demand   +   rural   demand 

4.5)  demand  =   supply  +  net   import 
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Classification  of  Variables 

This  system  consists  of  5  equations  in  5  endogenous 
variables  and  11  exogenous  variables.  The  variables  are 
classified  and  listed  as  below: 

Endogenous  variables.  The  endogenous  variables  include: 
Rural  consumption  demand  (qr),  urban  consumption  demand  (qu), 
free  market  price  (Pt),  total  demand  (Q0);  and  agricultural 
commodities  supply  (Yt). 

Exogenous  variables.  The  exogenous  and  predetermined 
variables  include  urban  income  (Iu);  rural  income  (Ir)2;  rural 
home  consumption  (Y3);  urban  rationing  (Bu);  per  hectare 


2  One  might  expect  that  the  income  variables  in  the  two 
demand  equations  are  endogenous  as  income  is  directly  depen- 
dent on  price,  production  (in  rural  areas),  as  well  as  other 
economic  factors  and  policy  variables  (Lele  and  Mellor,  1981 
and  Mellor,  1978).  To  determine  whether  or  not  endogeneity  of 
income  is  a  problem  in  this  study,  a  Hausman  (1978)  specifica- 
tion test  was  conducted  for  each  demand  equation.  The  test 
can  be  described  as  follow:  two  sets  of  estimates  of  the  same 
parameters  using  the  same  data  are  obtained  and  then  compared: 
one  obtained  using  an  efficient  estimation  technique  assuming 
the  specification  is  correct,  and  another  obtained  by  an 
estimation  method  which  is  consistent.  For  each  demand 
equation,  first  obtain  estimates  treating  the  income  variable 
as  exogenous  or  predetermined.  Then  re-estimate  the  equation 
treating  income  as  endogenous  using  the  instrumental  variable 
method  (the  instrumental  variables  include  all  other  exogenous 
variables  in  the  model  except  urban  and  rural  income).  The 
test  involves  differencing  the  two  sets  of  parameter  estimates 
and  standardizing  the  vector  of  differences  by  the  difference 
in  the  covariance  matrices  of  the  two  sets  of  estimates  (the 
quadratic  form  computed  in  this  way  is  asymptotically  Chi- 
squared  with  degree  of  freedom  equal  to  the  number  of  Parame- 
ters being  tested).  If  the  coefficients  of  the  two  sets  of 
estimates  are  sufficiently  close,  then  the  data  suggest  there 
is  not  an  endogeneity  problem.  The  Hausman  test  results 
indicate  that  endogeneity  was  not  a  problem  in  either  demand 
equations  in  this  study.   See  Appendix  D  for  the  test  values. 
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fertilizer  supply  (FER);  per  hectare  labor  supply  (LA);  land 
(LD);  the  percentage  of  total  sown  area  in  nongrain  crops 
(NGCA);  the  multiple  cropping  index  (MCI);  the  proportion  of 
production  teams  that  have  changed  to  the  household  responsi- 
bility system  (HRS);  and  net  imports  (NI). 

Identification  Problem.  According  to  the  order  condition 
of  identification,  we  introduce  the  following  notation: 
M  =  number  of  endogenous  variables  in  the  model, 
m  =  number  of  endogenous  variables  in  a  given  equation, 
K  =  number  of  exogenous  and  predetermined  variables  in 
the  model  (excluding  the  intercepts), 

k  =  number  of  exogenous  and  predetermined  variables  in  a 
given  equation  (again,  excluding  the  intercept). 
If  K-k=m-l,  the  equation  is  just  identified;  but  if  K-k 
>  m-1,  it  is  over-identified.  In  our  model:  K=10,  M=4 .  In 
equations  (4.1),  m=2  and  k=6;  (K-k)  =  4  >  1  =  (m-1),  so  the 
order  condition  suggests  that  the  equation  is  over  identified. 
In  equations  (4.2),  m=2  and  k=3;  (K-k)  =  7  >  1  =  (m-1),  so  the 
order  condition  suggests  that  the  equation  is  over  identified. 
In  equation  (4.3),  m=2  and  k=2 ;  (K-k)  =  8  >  1  =(m-l),  so  the 
order  condition  suggests  that  the  equation  is  also  over 
identified. 

The  demand  equations  were  estimated  as  a  system.  Systems 
methods  are  more  sensitive  to  specification  error  (such  as 
wrong  functional  form  or  exclusion  of  relevant  variables)  in 
one  or  more  equations  of  the  system.  When  such  is  the  case 
the  specification  error  is  transmitted  to  the  rest  of  the 
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system.  One  method  of  estimation  of  an  over-identified 
equation  is  the  method  of  two-stage  least  squares  (2SLS).  The 
2SLS  is  especially  designed  for  over-identified  equations.  As 
the  name  indicates,  the  method  involves  two  successive 
applications  of  OLS .  The  basic  idea  behind  2SLS  is  to  replace 
the  stochastic  endogenous  explanatory  variable  by  a  linear 
combination  of  the  (nonstochastic)  predetermined  variables  in 
the  model  and  use  this  combination  as  the  explanatory  variable 
in  place  of  the  original  variable.  A  unique  feature  of  this 
method  is  that  one  can  estimate  a  single  equation  in  a 
simultaneous  model  without  worrying  too  much  about  other 
equations  in  the  model;  the  estimates  obtained  are  consistent; 
that  is,  as  the  sample  increases  indefinitely  the  estimates 
tend  to  their  true  population  values. 

The  2SLS  estimator  for  a  single  equation  in  a  multi- 
equation  model  is  a  limited-information  estimator  as  complete 
information  on  all  structural  equations  in  the  model  is  not 
taken  into  account.  In  principle,  information  on  the  complete 
structure,  if  correct,  will  yield  estimators  with  greater 
asymptotic  efficiency  than  that  attainable  by  limited  informa- 
tion methods.  Three-Stage  Least  Squares  (3SLS)  is  a  full 
information  method.  A  crucial  question  concerns  the  condi- 
tions under  which  3SLS  will  be  asymptotically  more  efficient 
than  2SLS.  A  necessary  condition  for  the  superior  efficiency 
of  a  full-information,  or  complete  system  method  of  estimation 
over  a  limited  information  method  is  that  the  specification  of 
the  complete  model  should  be  correct.   The  3SLS  is  an  instru- 
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mental  variable  method  for  estimating  a  system  of  simultaneous 
equations  where  there  may  be  endogenous  variables  on  the  HRS 
as  well  as  contemporaneous  correlation  of  the  disturbances. 
The  advantage  of  3SLS  over  FIML  is  that  model  does  not  have  to 
be  completely  specified;  the  estimates  for  the  equations  and 
parameters  of  interest  can  be  consistent  even  if  the  exact 
form  of  the  rest  of  the  model  is  unknown.  The  3SLS  method 
involves  the  first  two  stages  of  2SLS,  with  a  third  stage 
application  of  Generalized  Least  Squares  (GLS)  to  the  system 
of  equations  with  the  unknown  co-variance  matrix  for  the 
system  replaced  by  the  matrix  of  mean  squares  and  products  of 
2SLS  residuals. 


CHAPTER  V 
THE  MODEL  ESTIMATES 


Data 


The  national  data  used  in  this  study  are  from  official 
Chinese  sources  and  are  reproduced  in  the  Appendix  B.  With 
structural  adjustment  in  1978,  the  free  market  was  opened  and 
the  government  reduced  various  economic  constraints  on 
producers . 

Though  the  data  presented  in  the  Appendix  B  date  from 
1949,  only  those  for  1978-91  are  used  here.  This  subset  of 
data  covers  the  period  when  there  was  a  free  market  for 
agricultural  goods  not  under  quota.  In  this  "free  markets", 
we  assume  that  producers  maximize  profits  and  consumers 
maximize  utility.  Our  model  is  neoclassical  in  that  it  is 
based  on  maximizing  behavior.  Before  1978,  no  official  free 
market  existed.  However,  there  were  some  underground  market 
activities,  though  statistics  for  this  latter  market  are  not 
available.  A  number  of  adjustments  were  made  with  the  data. 
The  detailed  information  on  sources  and  adjustments  are  given 
below. 

Per  capita  market  supply  of  agricultural  commodities. 
The  per  capita  market  supply  of  agricultural  commodities  at  a 
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national  level  was  calculated  from  the  total  gross  value  of 
agricultural  crops.  Total  gross  value  of  agricultural  crops 
includes:  value  of  grain  crops,  cash  crops  and  other  crops 
reported  in  the  1991  Statistical  Yearbook  of  China.  First, 
Chinese  official  procurement  prices  and  quantities  for  grain 
crops,  edible  vegetable  oil,  and  cotton  crops  were  used  to 
calculate  a  total  aggregated  procurement  value  for  these 
crops.  Second,  total  rural  home  consumption  was  calculated. 
Finally,  an  aggregated  agricultural  commodity  per  capita 
market  supply  was  obtained  by  subtracting  total  government 
procurement  purchases1  and  total  home  consumption  from  the 
total  gross  value  of  agricultural  crops.  This  was  then 
divided  by  the  total  population.  All  the  data  used  to 
calculate  the  aggregated  agricultural  commodity  per  capita 
market  supply  came  from  1983-92  Statistical  Yearbook  of  China, 
1987-89  Rural  Statistical  Yearbook  of  China  and  China  Rural 
Forty  Years.  The  summary  data  are  presented  In  Table  A-l, 
Appendix  A. 

Total  per  capita  demand.  Total  per  capita  demand  was 
calculated  by  adding  the  total  per  capita  supply  to  per  capita 
net  imports  of  aggregated  commodities.  This  was  then  divided 
by  the  total  population. 

Net  imports .  The  per  capita  net  imports  of  aggregated 
agricultural  commodities  were  calculated  by  using  the  data 


1  Total  government  procurement  refers  to  total  purchase 
of  all  kinds  of  buyers. 
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from  the  UN  Trade  Data  System  network;  the  data  is  derived 
from  partner  countries  (Table  A-2,  Appendix  A). 

Free  market  consumer  goods  price  index.  This  price  index 
came  from  the  1991  Statistical  Yearbook  of  China.  The 
original  series  set  the  index  in  1950  to  100.  For  ease  of 
interpretation,  the  series  was  converted  to  a  base  year  of 
1978.  All  the  price  indexes  are  summarized  in  Table  B-3 
Appendix  B. 

Percent  of  production  team  in  household  responsibility 
system.  Structural  adjustments  of  farming  institutions  were 
measured  by  the  ratio  of  production  teams  participating  in  HRS 
by  the  end  of  each  year.  All  households  were  in  the  produc- 
tion-team system  before  1979;  after  1984,  over  99  percent  of 
the  teams  had  adopted  HRS.  These  data  came  from  Lin  (1992), 
see  Table  A-l,  Appendix  A. 

Multiple  cropping  index.  This  index  was  obtained  by 
dividing  the  total  agricultural  sown  area  by  the  total 
cultivated  land.  The  data  were  from  USDA  Agricultural 
Statistics  of  The  People's  Republic  of  China  1949-90.  The 
1991-92  data  came  from  Statistical  Yearbook  of  China 
(1991,92).   See  Table  A-l,  Appendix  A. 

Percentage  of  area  devoted  to  nongrain  crops.  This 
percentage  was  obtained  by  dividing  the  sown  acreage  of  non- 
grain  crops  by  the  total  agricultural  sown  acreage.  The  data 
for  1949-85  came  from  Agricultural  Statistics  of  the  People's 
Republic  of  China  1949-85.   Data  from  1986-91  came  from  the 
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Statistical  Yearbook  of  China  (1987,  1991,  1992).  See  Table 
A-l,  Appendix  A  for  1978-91  data. 

Land.  The  data  on  cultivated  land  were  taken  from  USDA 
Agricultural  Statistics  of  the  People's  Republic  of  China 
1940-90,  which  is  measured  in  hectares.  The  data  for  land  can 
also  be  found  in  the  Statistical  Yearbook  of  China.  See  Table 
A-l,  Appendix  A. 

Labor  force  in  the  cropping  sector.  The  data  on  the 
labor  force  in  the  cropping  sector  were  estimated  from  the 
data  on  the  farm  labor  force.  Data  on  farm  labor  are  provided 
by  the  USDA  Agricultural  Statistics  of  the  People's  Republic 
of  China  1949-90,  and  the  1992  A  Statistical  Survey  of  China. 
The  farm  labor  force  includes  those  working  in  cropping, 
animal  husbandry,  forestry,  fishery,  and  sideline  production. 
To  obtain  an  estimate  of  the  labor  force  in  the  cropping 
sector,  the  farm  labor  forces  were  weighted  by  the  value  share 
of  the  crop  output  to  the  total  agriculture  output.  Because 
crop  and  agricultural  output  may  fluctuate  from  year  to  year, 
the  values  of  three  year  averages  were  used  in  computing  the 
weights.   See  Table  A-l,  Appendix  A. 

Manufactured  fertilizer.  This  is  the  national  applica- 
tion of  aggregated  manufactured  fertilizers,  measured  by  the 
total  applications  in  nutrient  weight.  These  data  were 
obtained  from  Stone  (1990).   See  Table  A-l,  Appendix  A. 
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Per  capita  rural  demand.  Per  capita  rural  demand  was 
calculated  by  using  the  percent  of  rural  population  out  of 
the  total  population  as  the  weight  (Table  A-l,  Appendix  A). 

Per  capita  urban  demand.  Per  capita  urban  demand  was 
calculated  by  subtracting  the  per  capita  rural  demand  from  the 
total  per  capita  demand  (Table  A-l,  Appendix  A). 

Per  capita  income.  Data  for  the  urban  per  capita  income 
came  from  the  Statistical  Yearbook  of  China  (1983-92).  The 
rural  per  capita  income  came  from  the  Agricultural  Yearbook  of 
China  (1985,  1990,  1991).  These  data  are  listed  on  Table  A-l, 
in  Appendix  A. 

All  data  in  yuan  were  deflated  by  the  grain  market  price 
index  (Pgt)  .  The  data  set  was  used  for  an  analysis  of  the 
impact  of  price  and  institutional  adjustments  on  agricultural 
supply  and  demand  for  agricultural  goods  in  the  Chinese  free- 
market  economy. 

The  Model  Estimates 

The  model  includes  an  aggregate  agricultural  supply 
function  and  rural  and  urban  demand  functions.  The  three 
equations  are  structured  as  below: 

1.  (Yt/popt)/pgt=f(Pt/pgt,     LDt,     LAt/LDt,     FERt/LDt,     HRSt,    NGCA^, 

MCIt) 

2.  (qrt/poprt)/Pgt=f(Pt/Pgt,     (Irt/poprt)/Pgt,     (Y3t/poprt)/Pgt,    HRSt) 

3.  (qut/poput)/Pgt=f(Pt/Pgt,     (Iut/poput)/Pgt,     (B^/pop^/PgJ 
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where  Yt=free  market  supply  of  aggregated  agricultural  goods, 
measured  in  billion  yuan, 
P0Pt=total  population  measured  in  thousands, 
Pgt=free  market  price  index  of  grain, 
Pt=free  market  price  index, 
LDt=cultivated  land  in  thousand  hectares, 
LA^Labor  force  in  cropping  sector  in  thousands, 
FERt=application  of  manufactured  fertilizer  in  nutrient 

weight  in  thousands  of  tons, 
HRSt=percent  of  production  teams  converted  to  the 

household  responsibility  system, 
NGCAt=percentage  of  sown  area  devoted  to  non-grain  crops, 
MCIt=multiple  cropping  index  measured  in  percentage, 
c3rt=Per  capita  demand  of  rural  consumers  of  aggregated 
agricultural  goods  measured  in  billion  yuan, 
P0Prt=rural  population  measured  in  thousands, 
qut=Per  capita  demand  of  urban  consumers  of  aggregated 
agricultural  goods  measured  in  billion  yuan, 
POPut=urban  population  measured  in  thousands, 
Irt=Per  capita  income  of  rural  residents  measured  in  yuan, 
Iut=per  capita  income  of  urban  residents  measured  in  yuan, 
But=urban  per  capita  consumption  of  rationed  goods 
measured  in  yuan, 

Y3t=rural  per  capita  consumption  of  home  goods  measured 
in  yuan, 
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Using  the  TSP  statistical  package,  the  three  equations 
were  estimated  by  three-stage  least  squares  and  two-stage 
least  squares,  respectively.  The  three-stage  least  squares 
results  are  presented  in  Table  5-1  and  the  estimates  for  the 
two-stage  least  squares  are  given  in  Appendix  C.  Consistency 
of  signs  of  the  estimated  coefficients  with  theoretical  or 
prior  expectations  and  significance  of  the  estimated  coeffi- 
cient are  discussed  below. 
The  Supply  Equation 

All  the  estimated  coefficients  have  the  expected  signs. 
One  of  the  strongest  explanatory  variables  is  the  free-market 
price  which,  as  expected,  has  a  positive  sign.  For  a  given 
agricultural  input,  the  higher  the  free  market  price  of  the 
aggregated  agricultural  goods,  the  higher  the  supply  in  the 
market.  This  confirms  the  hypothesis  that  under  structural 
adjustment,  producers  have  been  price  responsive  in  supplying 
the  free-market.2  Individual  economic  units  appear  to  act  as 
rational  economic  agents.  This  result  provide  strong  evidence 
that  price  impacts  supply.  One  of  the  surveys  conducted  by 
the  social  research  center  of  the  Ministry  of  Civil  Affairs 
during  1990  showed  that  about  37  percent  of  farmers  determine 
their  planting  pattern  according  to  market  demand.    The 


2  In  preliminary  analysis,  lagged  price  and  average  price 
were  also  included  in  the  model;  the  estimated  coefficient  for 
lagged  price  variable  was  not  consistent  with  production 
theory,  and  the  estimated  coefficient  of  average  price 
variable  was  not  as  good  as  the  one  using  current  price. 
Hence  these  variables  were  excluded  for  further  analysis. 
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estimated  coefficient  of  price  variable  is  also  consistent 
with  this  survey  data. 

Estimates  of  the  coefficients  for  the  production  inputs 
(land  and  per  hectare  labor  supply)  are  positive  as  expected; 
the  estimated  coefficient  of  land  is  very  significant;  and  per 
hectare  fertilizer  application  has  a  negative  sign,  but  is  not 
significant  which  might  be  caused  by  the  allocation  of 
fertilizer  in  China  being  closely  related  to  various  campaign 
programs,  not  by  the  market.  These  results  are  consistent 
with  the  economic  theory  (except  for  the  fertilizer);  the 
greater  the  level  of  the  input,  the  greater  the  output  is,  and 
the  higher  the  supply  to  the  market. 

The  percentage  of  production  teams  which  converted  to 
household  responsibility  systems  (HRS)  represent  an  institu- 
tional adjustment  for  farming  organization  as  it  responds  in 
the  free-market.  The  estimated  coefficient  for  HRS  was 
asymptotically  significant  at  the  .05  level  of  the  signifi- 
cance with  a  positive  sign  as  expected.  The  result  suggests 
the  hypothesis  that  the  fewer  distortions  a  farmer  has  to 
adjust  to,  the  higher  the  work  effort  exerted  in  the  market. 
This  in  turn  leads  to  more  efficient  production  and  higher 
output.  This  result  parallels  Lin's  (1992)  estimate  that  the 
shift  from  the  production-team  system  to  HRS  had  a  positive 
and  significant  effect  on  agricultural  growth  and  came 
primarily  from  increased  factor  productivity.  Finally,  the 
multiple  cropping  index  is  also  positively  and  significantly 
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related  to  the  free-market  supply  of  agricultural  goods.  This 
result  indicates  that  high  cropping  intensity  has  a  strong 
positive  impact  on  market  supply.  NGCA  shows  a  negative  but 
significant  relationship  to  market  supply  which  is  consistent 
with  the  Chinese  reality  that  cash  crops  are  under  a  state 
procurement  system.  For  instance,  in  1990,  90.7%  of  the 
cotton  was  purchased  under  the  state  procurement  system  while 
only  36%  of  the  grain  was  purchased  by  the  state. 

Urban  Demand 

For  the  urban  demand  equation,  the  free  market  price  has 
a  negative  sign,  indicating  that  the  higher  the  price  the 
lower  the  demand  for  agricultural  goods.  For  urban  residents, 
income  is  significantly  and  positively  related  to  per  capita 
demand  for  agricultural  goods  and  shows  a  strong,  positive 
relationship  to  demand.  The  rationing  of  food  shows  a 
negative  and  significant  relationship  with  free  market  demand 
which  indicates  that  the  rationed  goods  are  substitutable  with 
market  goods,  i.e.,  the  higher  the  quantity  of  rationed  goods, 
the  lower  the  market  demand,  with  rationed  goods  usually  being 
cheaper  than  free  market  goods.  This  result  is  consistent 
with  Wang  and  Chern's  finding  that,  if  the  current  rationing 
system  remains  unchanged,  the  demand  for  nonstaple  food  can  be 
expected  to  increase. 


TABLE  5-1 
THREE-STAGE  LEAST  SQUARE  ESTIMATES  OF  THE 
SUPPLY  AND  DEMAND  EQUATIONS 
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Parameters 

Estimates 

Standard 
Errors 

t-Statisti- 

csa 

Supply 

Equation: 

Ci 

-20.7215 

2.1668 

-9.5630* 

Pt 

1.1226 

.0839 

13.3742* 

LAt 

.17258 

.1264 

1.3658 

FERt 

-.32xl0"4 

.73xl0-3 

-.0446 

LDt 

.lOxlO"3 

.12xl0"4 

8.5119* 

HRSt 

.2109 

.0722 

2.9195* 

NGCAt 

-3.7283 

1.3771 

-2.7073* 

MCIt 

6.6352 

1.0069 

6.5892* 

Urban 

Demand: 

C2 

-.0428 

.0507 

.8449 

Put 

-.0498 

.0628 

-.7935 

Iut 

.0308 

.0052 

5.9708* 

But 

-.0735 

.0414 

-1.7743 

Table  5-l--continued 


95 


c3 

.3544 

.1700 

2.0844* 

Prt 

-.0985 

.2045 

-.4817 

Irt 

.2387 

.0509 

4.6886* 

Y3t 

-.3955 

.1003 

-3.9451* 

HRSrt 

-.2121 

.0561 

-3.7842* 

a:  The  t-statistics  marked  with  an  *  are  asymptotically 
significant  at  the  .05  level. 
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Rural  Demand 

In  the  rural  demand  equation,  the  free  market  price  has 
a  negative  sign,  indicating  that  the  higher  the  price  the 
lower  the  demand  for  agricultural  goods .  Both  urban  and  rural 
price  coefficients  are  not  significant;  the  reason  is  probably 
due,  in  part,  to  specification  and  data  aggregation  problems. 
Insufficient  data  were  available  to  specify  a  detailed  demand 
system  for  narrowly  defined  goods.  The  estimated  coefficient 
for  income  is  significantly  and  positively  related  to  per- 
capita  demand  for  the  agricultural  goods.  The  estimated 
coefficient  for  home  consumption  shows  a  negative  sign  which 
indicates  that  the  home  consumption  goods  is  substitutable  for 
market  goods.  The  higher  the  consumption  of  home  products, 
the  lower  is  the  demand  for  market  goods.  This  is  an  impor- 
tant finding  which  has  not  yet  been  discussed  in  the  litera- 
ture.3 Finally,  the  estimated  coefficient  for  HRS  signifi- 
cantly and  negatively  related  to  per-capita  demand,  this 
result  explains  that  the  more  access  the  farmers  have  to  land 
and  other  inputs,  the  more  home  consumed  goods  they  produce 
and  the  less  demand  for  market  goods,  in  other  words,  farmers 


3  To  my  knowledge,  the  relationship  between  home  consump- 
tion and  market  goods  has  not  been  studied — at  least  in  the 
Chinese  context.  Lele  (1981),  using  two  sector  model  analyzed 
the  effect  of  alternative  assumptions  with  respect  to  distrib- 
utive bias  of  technological  change  in  the  food-grain  sector  on 
marketable  surplus  and,  assumed  the  marketable  surplus  of  food 
to  be  influenced  by  the  distribution  of  income  and  the 
different  price  and  income  elasticities  of  demand  of  landown- 
ers and  laborers  in  the  food-grain  producing  sector  for 
domestic  consumption  of  food-grains. 
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has  more  freedom  in  terms  of  production  and  consumption. 
Chinese  farmers  are  becoming  more  and  more  integrated  into  the 
market  economy,  but  they  continue  to  have  a  strong  sense  of 
self-sufficiency.  The  survey  mentioned  earlier  also  shows 
that  43  percent  of  the  farmers  had  as  their  first  consider- 
ation about  use  of  land  producing  for  their  own  consumption. 
From  this  evidence  we  can  conclude  that  the  home  consumption 
of  goods  is  strongly  substitutable  for  market  goods. 

In  summary,  the  supply  and  demand  functions  appear  to  fit 
the  data  rather  successfully.  Nine  of  the  fourteen  estimated 
parameters  (excluding  intercepts)  were  twice  or  greater  than 
their  associated  asymptotic  standard  error,  and  the  signs  of 
most  of  the  estimated  parameters  are  consistent  with  economic 
theory  except  for  that  of  fertilizer  application.  The 
coefficient  for  the  rationed  good  in  the  urban  demand  equation 
was  also  1.8  times  larger  than  its  asymptotic  standard  error. 
That  is,  nine  variables  were  asymptotically  significant  at  the 
.05  significance  level  (Pt,  LDt,  HRSt,  NGCAt,  MCIt,  Iut,  Irt,  Y3t, 
HRSrt),  and  the  variable  But  was  asymptotically  significant  at 
.10  level." 

Estimated  price  elasticities  and  income  elasticities 
calculated  at  the  sample  mean  are  listed  in  Table  5-2,  and 


4  The  reported  goodness  of  fit  is  given  by  the  following 
(adjusted  R  square)  R2 :  a)  .98  for  free  market  supply 
equation,  b)  .92  for  urban  demand  equation,  and  c)  .89  for 
rural  demand  equation.  However,  these  measures  are  of 
questionable  value  when  using  a  simultaneous  equation  method 
of  estimation. 
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characterize  the  Chinese  free  market  supply  of  and  demand  for 
agricultural  goods.  The  estimated  price  elasticity  of  supply 
indicates  a  relatively  elastic  supply.  A  one  percent  increase 
in  the  (average)  price  of  agricultural  goods  can  be  expected 
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TABLE  5-2 
CALCULATED  ELASTICITY  AT  THE  MEAN 


Parameter 

Estimates 

Standard  Er- 
ror 

t-Statisticsa 

Ii 

2.04 

.15 

13.37* 

I2 

-.40 

.50 

-.80 

I3 

1.43 

.24 

6.0* 

I< 

-.24 

.51 

-.48 

I5 

1.65 

.35 

4.69* 

Note:  I^price  elasticity  of  supply;  I2=price  elasticity  of 

urban  demand;  I3=income  elasticity  of  urban  demand;  I4=price 

elasticity  of  rural  demand;  I5=income  elasticity  of  rural 

demand. 

a:  The  t-statistics  marked  with  an  *  are  asymptotically 

significant  at  the  .05  level. 


100 
to  result  in  a  2  percent  increase  in  the  (average)  quantity 
supplied. 

The  estimated  price  elasticity  of  urban  demand  was 
negative.  The  estimate  suggests  that  a  one  percent  decrease 
in  the  (average)  price  of  agricultural  goods,  results  in  a  .4 
percent  increase  in  quantity  demanded.  The  price  elasticity 
for  rural  demand  is  .24.  Both  price  elasticities  are  very  low 
with  large  standard  errors,  as  a  result  of  the  relatively 
large  standard  errors  of  the  price  coefficients  in  the 
estimated  demand  equations.  There  are  a  number  of  factors 
affecting  the  elasticity  of  demand.  One  of  the  most  important 
factors  is  the  availability  of  substitute  goods.  The  higher 
the  substitutability  of  the  goods,  the  higher  is  the  price 
elasticity  of  demand.  The  proportion  of  spending  on  agricul- 
tural goods  to  consumers '  total  income  is  another  important 
factor  influencing  the  price  elasticity  of  demand.  The  time 
period  and  consumer  expectations  also  affect  the  price 
elasticity  of  demand. 

The  estimated  income  elasticities  for  both  rural  and 
urban  consumers  were  1.65  and  1.43,  respectively,  which 
indicate  that  the  budget  share  for  free  market  agricultural 
goods  increases  as  income  increases;5  in  other  words,  one 
percent  increases  in  rural  and  urban  incomes  resulted  in  1.65 


5  Since  this  study  only  looking  at  the  crop  sector,  and 
76  percent  of  free  market  supply  of  crops  being  vegetables,  so 
an  increase  in  consumers  income  tends  to  result  in  an  increase 
in  consumption  of  higher  quality  vegetables  and  the  budget 
share  for  agricultural  goods,  overall,  tends  to  increase. 
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and  1.43  percent  increases  in  the  demands  for  agricultural 
goods,  respectively.  The  estimated  parameters  of  both  rural 
and  urban  income  elasticities  exceeded  their  associated 
standard  errors.6 


6  Mellor  (1978)  and  Lele  (1981)  showed  that  change  in 
relative  food  prices  is  one  of  the  most  important  determinants 
of  change  in  the  relative  and  absolute  real  income  of  low- 
income  people.  They  assumed  income  elasticities  of  demand  for 
food-grains  are  less  than  one  and  indicated  that  poor  people 
spend  as  much  as  60  percent  of  income  on  consumption  of 
cereals  alone.  The  estimated  income  elasticity  in  this  study 
is  exceeded  one,  because  most  of  the  market  goods  are  vegeta- 
ble type  rather  than  cereals. 


CHAPTER  VI 
SUMMARY,  CONCLUSIONS,  AND  POSSIBLE  EXTENSIONS 


Summary 

The  present  study  analyzed  structural  adjustment  in  China 
in  the  last  decade.  According  to  the  definition  of  structural 
adjustment  as  being  the  degree  of  China's  openness  to  the 
outside  world  and  its  price  and  non-price  reform,  there  are 
many  elements  of  structural  adjustment.  Because  of  the 
limited  scope  of  this  study,  I  have  analyzed  only  certain 
variables.  Among  the  variables  not  analyzed  here  which  also 
have  an  effect  on  adjustment  of  agriculture,  inflation, 
government  fiscal  policy,  and  taxes. 

Chapter  I  defined  the  structural  adjustment  in  terms  of 
China,  briefly  reviewed  the  performance  of  China's  economic 
planning  system,  stated  the  problem  and  the  objective  of  the 
study.  The  literature  was  reviewed  in  Chapter  II.  The 
controversies  and  the  limitations  of  previous  studies  were 
discussed  in  this  chapter. 

The  discussion  of  China's  structural  adjustment  in 
Chapter  III  was  divided  into  three  sections:  institutional 
adjustment,  price  adjustment  and  market  adjustment. 
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Generally  speaking,  the  Chinese  agricultural  economy  is 
formed  and  operated  by  the  government  and  by  basic  economic 
units — urban  households  as  consumers  and  rural  firms  as 
producers  and  consumers.  By  inspecting  both  the  structural 
adjustment  of  these  basic  units  and  the  price  adjustment,  we 
explored  the  changing  behavior  of  producers  and  consumers. 
Based  on  this,  an  empirical  model  was  constructed  and  used  to 
evaluate  the  impacts  of  price  and  institutional  adjustment  on 
market  supply  and  demand  of  agricultural  goods  in  Chapter  VI. 
A  rather  special  set  of  data  was  collected  to  analyze  the 
market  performance  of  the  Chinese  agricultural  sector  (Chapter 
V).  The  development  of  an  empirical  model  to  analyze  this 
data  on  the  market  economy  is,  in  a  certain  sense,  a  break- 
through and  is  quite  successful.  Using  the  three-stage  least 
square  method  estimates  of  market  supply  and,  urban  and  rural 
demand  were  obtained,  and  the  results  are  consistent  with  the 
real  world.  The  methodology  is  potentially  useful  to  measure 
the  rural  structural  adjustment  impact  on  supply  and  demand  in 
other  centrally  planned  economies. 

Conclusions 

The  theoretical  understanding  and  empirical  findings 
achieved  from  the  study  of  the  characteristic  of  the  Chinese 
agricultural  economy  can  be  summarized  in  the  following 
categories . 
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Structural  Adjustment 

China  has  had  and  is  continuously  undergoing  structural 
adjustment  in  its  economy,  but  the  adjustment  is  still 
preliminary  and  at  a  low  level.  If  one  asks  if  structural 
adjustment  in  China  is  producing  change  in  a  positive  direc- 
tion, my  answer  has  to  be  mixed. 

On  the  positive  side,  after  more  than  ten  years  of 
economic  structural  adjustment,  China's  effort  to  restructure 
its  economy  has  successfully  transformed  the  traditional 
central  planning  system  into  one  of  a  planned  commodity 
economy  which  uses  market  principles  as  key  operating  mea- 
sures. In  terms  of  non-price  adjustment,  ownership  of  both 
agriculture  and  industry  has  been  restructured.  Enterprises 
and  individuals  have  cultivated  an  awareness  of  their  capacity 
to  participate  in  market  activities  on  their  own. 

The  structure  of  ownership  has  had  great  changes.  First, 
sole  public  ownership  has  been  replaced  by  four  economic 
sectors:  state-owned,  collective,  private,  and  foreign-founded 
sectors.  Second,  the  separation  of  ownership  rights  from 
managerial  rights  within  the  public  sector  has  made  enterpris- 
es increasingly  more  independent  in  the  management  of  their 
own  affairs  and  more  responsible  for  their  own  profits  and 
losses.  However,  some  big  public  enterprises  are  still  not 
able  to  be  responsible  for  their  own  losses,  and  must  be 
subsidized  by  the  government. 
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In  terms  of  price  adjustments,  prices  have  been  readjust- 
ed to  better  mirror  the  value  of  commodities  and  the  relations 
between  supply  and  demand.  Exchange  rate  devaluation  was 
accompanied  by  opening  up  the  door  increasingly  to  the  outside 
world  for  trade.  The  scope  of  markets  has  been  gradually 
widened  and  various  market  systems  promoted.  In  terms  of 
market  forms,  auction  and  leasing  markets  have  also  been 
established,  in  addition  to  the  original  wholesale  and  retail 
markets.  In  terms  of  market  variety,  the  newly-developed 
capital  market,  monetary  market,  real  estate  market,  and 
foreign  exchange  market  have  also  seen  rapid  development  along 
with  the  consumer  goods  market.  With  their  regularity 
functions  strengthened,  markets  are  playing  an  ever  more 
important  role  in  the  national  economy.  Based  on  all  these 
changes,  I  would  answer  that  structural  adjustment  in  China  is 
going  in  a  positive  direction. 

But  on  the  other  hand,  there  is  too  much  government 
intervention  in  all  sectors  of  economy.  In  a  lot  of  ways, 
governmental  intervention  restricts  the  people's  hand  for 
further  adjustment.  Village  and  other  local  officials  still 
have  enormous  power  over  the  lives  of  farm  people;  there  is 
still  a  long  way  to  go  before  there  are  free  and  independent 
farmers  in  China.  In  most  parts  of  rural  China,  it  appears 
that  individuals  who  had  a  great  deal  of  authority  under  the 
commune  system  still  have  a  great  deal  of  authority  in  the 
leadership  of  villages  and  townships.   These  groups  continue 
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to  make  many  decisions  that  affect  farm  people,  such  as,  how 
delivery  quotas  are  allocated  among  families,  the  terms  under 
which  farm  inputs  are  made  available  and  how  the  income  from 
village  and  enterprises  are  distributed.  The  government  is 
not  willing  to  give  a  clear  definition  of  the  property  rights 
as  affecting  "land-use-rights".  Probably  a  clear  definition 
of  property  rights  of  farm  households  would  greatly  reduce  the 
arbitrary  power  and  authority  of  local  authorities,  such  as, 
secretaries  of  the  party  at  the  village,  township  and  county 
levels,  as  well  as  some  local  governmental  officials.  Specifi- 
cally, in  agricultural  reform  there  are  some  important  issues 
which  are  as  yet  unsolved.  The  key  questions  in  rural  reform 
are  the  ownership  of  land  and  security  of  rights  to  use  the 
land.    Several  problems  exist  in  using  land. 

One  problem  is  farm-land  distribution  which  includes  the 
separation  of  ownership  and  usage  rights  and  the  terms  of  land 
leases  given  by  town  offices.  In  China,  land  is  owned  by  the 
state  or  a  collective.  Before  reform,  ownership  of  land  was 
by  a  production  team,  but  now  it  is  shifted  to  villages.  But 
the  term  "village"  has  two  different  meanings:  natural 
village  and  administrative  village.  Ownership  may  also  be  by 
a  collective  unit.  In  some  cases,  the  township  has  emerged  as 
the  real  owner  of  the  land.  Thus  further  uncertainty  has  been 
created.  The  national  policy,  as  stated  in  1984,  is  that  the 
rights  to  use  land  are  to  be  assigned  for  fifteen  years;  this 
followed  a  trial  period  in  which  the  rights  generally  had  been 
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assigned  for  three  years  (Du,  1989,  p. 82).  Villages,  from 
what  I  have  known  personally  and  from  the  various  reports  I 
have  studied,  have  not  assigned  land  rights  for  more  than 
three  years.  The  security  of  land  use  rights  is  important 
because  of  its  effect  on  the  willingness  of  farmers  to  invest 
in  both  maintaining  and  improving  the  land.  An  important 
issue  is  whether  or  not  that  right  exists  for  an  extended 
period  of  time  for  particular  pieces  of  land.  The  criteria  of 
allocation  of  land  among  households  is  different  in  different 
area,  some  based  on  number  of  workers  in  the  household,  others 
based  on  number  of  members  of  the  household.  Even  if  a 
household's  share  of  the  land  in  the  village  remains  un- 
changed, the  household  cannot  be  sure  that  it  will  be  reas- 
signed the  same  land  that  it  had  been  farming.  Consequently, 
long-term  investment  in  improving  the  land  is  discouraged. 

Another  problem  is  individual  farmer's  behavior,  which 
results  in  significantly  decreasing  in  the  use  of  organic 
fertilizer  and  in  increasing  negligence  of  land  fertility.  In 
the  worst  places,  farmland  is  allowed  to  run  fallow  and  is 
left  in  an  almost  completely  wild  state.  There  is  a  lack  of 
interest  in  investing  in  agriculture.  In  coastal  provinces, 
there  is  low  motivation  for  agricultural  production  and  a 
large  decline  in  investment  in  the  land. 

Foreign  trade  serves  as  a  channel  through  which  resources 
are  transferred  from  consumption  to  investment  by  the  exchange 
of  agricultural  inputs.   Agricultural  goods  are  exported  in 
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exchange  for  imports  of  industrial  machinery,  equipment,  and 
fertilizer  which  are  unavailable  at  home.  The  amount  of 
resources  thus  transferred  is  closely  related  to  the  amount  of 
investment  goods  that  had  to  be  imported.  Therefore,  the 
level  of  foreign  trade  is  influenced  considerably  by  the 
degree  of  the  farmers'  investment  in  the  land  which  is 
affected  by  the  government  policy  concerning  ownership  of  the 
land. 

Finally,  there  is  the  problem  of  shrinkage  of  available 
farm  land.  This  shrinkage  is  more  critical  for  China  than  many 
nations,  because  there  is  no  reserve  of  land  that  can  be 
converted  in  agriculture  use.  Therefore,  China  must  find 
increasingly  productive  ways  to  use  the  remaining  lands  and/or 
increasingly  import  of  agricultural  goods. 

According  to  the  State  Land  Administration,  440,000 
hectares  of  arable  land  were  lost  in  1988;  480,000  hectares  in 
1987,  640,000  hectares  in  1986,  and  about  one  million  hectares 
in  1985.  It  is  estimated  that  about  15  million  hectares  of 
arable  land  have  been  lost  in  the  last  30  years.  Meanwhile, 
the  Chinese  population  has  increased  by  13  million  each  year 
since  the  founding  of  the  People's  Republic  of  China  in  1949. 
The  result  is  that  the  country  had  just  0.087  hectares  of 
arable  land  per  person  in  1987,  less  than  half  the  1952  figure 
which  was  0.19.  There  are  several  reason  for  loss  land,  such 
as,  industry  construction,  urban  expansion,  building  of  roads, 
the  development  of  township  and  rural  enterprises,  and  the 
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fact  that  more  farmers  are  now  building  their  own  houses. 
Additionally,  a  great  deal  of  land  has  been  lost  as  a  result 
of  soil  erosion,  the  spreading  of  desert  areas,  and  population 
growth.  Finally,  according  to  the  Chinese  Environmental 
Department,  about  22  million  hectares  of  land  have  been 
polluted  to  various  degrees.  Industry  also  poses  a  growing 
threat  to  agriculture.  As  a  result  of  lack  of  concern  for 
environmental  protection,  farmland  suffers  from  waste  materi- 
al, waste  gases  and  waste  water  released  from  factories  which 
do  not  have  sufficient  skills  or  facilities  to  dispose  of  them 
properly.  Unrestricted  development  of  mining,  timber  cutting 
and  other  resource-based  industries  also  contributes  to  the 
problem. 

In  addition  to  problems  involving  land  are  those  of 
incomplete  price  reform.  The  failure  to  achieve  significant 
reform  of  the  industrial  price  structure  has  imposed  substan- 
tial costs  on  agriculture  as  agriculture  depends  on  purchased 
inputs  from  industry.  The  various  procurement  agencies  do  not 
have  enough  cash  to  pay  for  all  the  grain  that  they  force  the 
peasants  to  deliver,  and  only  pay  for  50  percent  of  grain 
delivered,  the  other  50  percent  being  paid  with  an  IOU. 
According  to  a  report  quoted  by  Johnson  (1990,  p. 98),  the 
grain  markets  have  not  yet  opened  in  full  scale.  Even  after 
satisfying  the  purchase  quotas,  households  in  some  localities 
cannot  engage  in  buying  and  selling  excess  grain  outside  the 
county  because  there  are  still  various  kinds  of  checkposts  at 
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the  border.  The  farmers'  ability  to  invest  in  their  land  (or 
to  demand  machinery  and  input  materials)  is  dependent  on  how 
much  they  earn  from  their  production,  as  there  is  no  govern- 
ment financing  for  their  investment.  Thus  the  failure  to 
achieve  significant  reform  of  industrial  prices  adds  a  barrier 
to  the  development  of  farm  markets  and  directly  reduces  the 
ability  of  farmers  to  invest  in  agriculture,  which  has  an 
adverse  impact  on  foreign  trade. 

Structural  Adjustment  Impact  on  Supply 

Prices  have  a  strong  impact  on  the  quantity  supplied. 
The  free-market  structural  adjustment  environment  works  and 
prices  play  their  role  in  the  agricultural  sector.  Input 
factors  were  positively  related  to  the  free  market  supply 
(except  fertilizer),  land  was  significant.  Institutional 
adjustment  represented  by  the  HRS  strongly  suggests  that  the 
fewer  the  distortions  farmers  have  to  adjust  to,  the  higher 
the  work  effort  exerted  for  the  market.  In  contrast,  before 
structural  adjustment  in  China,  agricultural  prices  were 
strictly  controlled  by  the  state,  and  prices  did  not  reflect 
the  monetary  value  of  commodities.  That  is,  the  contract 
system  of  land  distribution  and  the  greater  availability  of 
other  inputs  in  the  more  open  environment  are  important 
factors  in  supply  response. 


Ill 

Structural  Adjustment  Impact  on  Demand 

The  overall  effect  of  structural  adjustment  on  urban  and 
rural  consumers  is  different.  Home  produced  consumption  in 
the  rural  sector  and  rationed  goods  in  the  urban  are  substi- 
tutes for  market  goods.  The  more  access  the  farmers  have  to 
inputs,  the  more  choice  they  have  in  terms  of  both  production 
and  consumption.  Income  elasticities  in  rural  areas  are 
greater  than  in  urban  areas. 

The  estimated  urban  demand  equation  suggests  that  policy 
makers  should  abolish  rationing  system.  The  price  of  rationed 
goods  is  usually  below  the  market  equilibrium  price.  As  the 
consequences,  there  is  more  income  available  for  other  goods 
which  can  be  purchased  freely  (spillover  effect),  rationing 
indirectly  increase  demand  for  other  unrationed  goods,  which 
in  turn,  effects  resources  allocation.  Abolishing  the 
rationing  policy  and  gradually  reduce  grain  subsidies  could 
eliminate  these  kind  of  price  and  quantity  distortion. 

From  a  policy  perspective  the  model  estimations  suggest 
that  Chinese  officials  should  put  further  emphasis  on  the 
gradually  eliminate  of  restriction  on  prices — such  as  quota 
prices,  above  quota  prices,  rationed  prices,  etc.,  and  let 
markets  play  their  regulatory  role.  On  the  input  side  too, 
the  freer  the  market  the  greater  the  supply  response  in 
commodity  markets.  Restrictions  on  the  fertilizer  supply 
imposed  by  the  government  should  be  removed  and  the  rights  of 
production  and  marketing  given  to  producers.  A  break  from  the 
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current  land  contract  system  toward  greater  commercialization 
and  privatization  is  also  needed.  Land  ownership  would  give 
greater  confidence  to  farmers  for  investment  in  land  and 
improve  their  efficiency  in  land  use.  The  positive  sign  of 
the  institutional  adjustment  variable  HRS  suggests  to  the 
policy  maker  that  the  fewer  the  distortion  on  the  farm 
organization,  the  higher  the  work  effort  exerted  to  the 
market.  The  institutional  adjustment  also  reflect  on  inten- 
sive use  of  land  and  pattern  of  crop  production.  Thus 
complete  institutional  reform,  could  stimulate  the  economy. 

Suggestions  and  Possible  Extensions 

Although  this  study  was  both  theoretically  and  empirical- 
ly satisfactory  and  all  the  objectives  were  accomplished, 
there  are  interesting  areas  which  can  be  explored  in  further 
research.  First,  the  development  of  an  empirical  model  which 
can  reflect  both  the  planned  and  market  sides  of  the  economy. 
Second,  by  using  data  from  the  whole  period  from  1949  to  1991 
(which  are  listed  in  Appendix  B),  an  estimation  could  be  made 
of  two  sets  of  commodities  which  can  reflect  the  economy 
before  and  after  structural  adjustment;  such  commodities  could 
be  a  commodity  strictly  under  state  quota  constraint  (such  as 
grain)  and  another  under  free  market  allocation  (such  as 
fruit).  A  comparison  can  be  made  of  the  changes  in  their 
responses  to  supply  and  demand  after  structural  adjustment. 
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This  kind  of  analysis  could  be  done  either  for  aggregated 
commodities  or  individual  commodities. 

This  type  of  empirical  model  is  important  for  the 
following  reasons:  (1)  to  fill  an  area  which  has  never  been 
studied  before,  (2)  to  examine  the  impact  of  structural 
adjustment  on  demand  and  supply  of  those  commodities,  (3)  to 
facilitate  the  evaluation  of  policy  alternatives  for  structur- 
al adjustment  within  economies,  and  (4)  to  be  an  aid  to  the 
policy  maker. 

Also,  the  analytical  method  which  was  applied  in  this 
study  is  applicable  to  the  problems  of  the  former  Soviet  Union 
and  Eastern  European  countries.  One  can  analyze  factors  of 
structural  adjustment  impact  on  agricultural  supply  and  demand 
and,  by  identifying  these  factors,  one  can  give  meaningful 
suggestions  to  policy  makers  about  how  to  make  decision  on 
further  economic  reform. 


APPENDIX  A 
DATA  USED  IN  THIS  STUDY 


re 

CD 


CD    05  O 


O 
> 

a) 

D 


Bo 


CD 


■s-if 

■=;  a.— 


o 


>H 

Q 

c 

p 

CO 

D 

c 

E 

re 

cr 

Eh 

o 

X 

GO 

_ 

W 

o 

H 

H 

0. 

a: 

Ito. 

H 

o 

0 

s 

o 

Q 

"c 

ai  o 
o  o 

to 

X 

i_ 

h—      T- 

D 

cd 

_i 

Q-    II 

< 
En 
4 

c 
m 

Input 
1978 

Q 

2 

Pi 

4- 

a> 

X  o 

a 

CD 
.&: 

o 

L. 

CD    O 

T5   <i- 

J5 

CO 

a. 

C    II 

D 

5 

CO 

CO 

0) 

.Q    CD   -i    CO 

5o  a  | 

4  Q 


■D 

C 

_    CO 

CO    ££ 

53  S  a) 
Q.        Q 


co  a.  Q 
n  cc  j: 

So  ' 


3    CO    CL 


a 

re 


re 
> 


3 
co 


o 


00 


CD 


LO 


CO 


CM 


cDcncD^oco,3-cr)i-cococoTj-h- 
oooooooooooooo 


i-Stifciti^Sfiffi0 


§ 


1-  i-  co  in  r^ 


tf)«a-^r^r"a-^rt^ininLr)if)inir) 


c-tmocooioicnciioiooo 
oo'-'tcocDO)0)ci)0)0)r:T;T; 

ooo'oooooooo 


p^O)O)cpcD0qcocq^J;iv.r^h-:h-: 

OOOOOOO'-i-tMOlDIDlO 


o  in  n- 

OO)   CD 


CO   CD  i-   O   01 
OOi-'-W 


O   CO   CM   IT)   C\J   O) 

■^   CD   i-   CO   CM   t- 
i-   -r-   CM   CM   CM   C\J 


O  CO  CM   CD   05   CO 
O   CO   1^   O   CM 


Tr^mco^^rr^-co 

oir^cMoipcMcpr^cq 

r^aJco'ocMocMincDT^r^cDCTicM 

T-i-i-r-i-i-CJCMCMCO'J' 


r^cM't^frcocoo^m'tf-'-CMcoco 

pCOCMCDOOCDCDO-'-OCMCDoq''-; 
C\JlDCDO)lDCTJC\idcMCMa3dOC3i 

nnconTfcotfiniDNcoT-T- 


(\JSfCOCOO)SNSU5N 

i/)ini;cqojqD)cocqNN 
c6co'co'air^cMi^r^'<i:CTJCM 


& 


in  cd 

CO   CD 

in  cd 


COroOT-WCOtlOCDNCOOlOi- 
SSOOCOCOCOCOCOCOCOCOCOCflO) 
01O)030)CJ10)C31CJ)050)05a>050) 


115 


116 


Q) 

G 
•H 

•p 
a 
o 

0 

I 
I 

r-i 

I 

CD 

rH 

a 

Eh 


to 

O 

o 

3 

0) 

5 

5 

CO 

> 

3 

ir 

CIO    » 

cl  > 


c 

o 


•a 
o 
o 


IS 


a 

E 

3 
en 
C 
O 
O 


ro 
O 

a. 

< 


C  Q.    C 

•-  o  g 

(0  ■□ 

-1  o 


o 

o 
o 


n 

"D 

03 

C 

<D 

rr. 

03 

I 

< 

> 

— 

3 

O 

03 

c 

o 
o 

o 


—     QJ 


c  o 

03    O 


X 

IB 

£  —  -a  Z 
mo.  co    || 
2         "   >_  oo 

O  N 

—    C5 


Q> 


X   T3  0)    O 

a)    o  D-  O 

rti  o  >'- 

q.  c  u.  I-   II 

i-  oo 

o  r- 

—  en 


rod.® 

^   ro   E 

S  c 

0. 


£  !  - 


c  a 


a) 


ro  ro  E 

■Q  O  O 

■n  -  ° 

->  Q)  £ 


CO 


oooNNifl'-wcomsroinifl 


CONffinCMOCONtD 

icnO'-'-'-Doiw 

oi^rOWOOONtOWS 
mulDMSCOOlO 


co  s-  r- 
o  r^  i^ 


h-  CO  CO  CO 
i-  t-  C\J  CO  T  rr 


o  o  o  o  o  o 
o  o  o  o  o  o 
o  o  o  o  o  o 

Tf  CO  00  00  CD  CO 

co  en  en  m  o  en 
coeocDcoT-mcor^cocn 

ooocxininfflSNOO) 


o  o  o  o 

o  o  o  o 

o  o  o  o 

o  co  ^r  en 

•<r  to  en  rr 


a 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

1- 

* — 

m 

1 — 

p» 

o 

in 

T 

in 

CO 

o 

T— 

CO 

m 

CO 

CM 

CM 

C\J 

CM 

enoooO'—  orrcocDcnorfcocn 
c\ici)TfcnN^^cb'-iriocnodLO-^ 

oo  to  *—  cocncMrrpjcocococoooo 

OMOTf'-fint-oiNONmt' 
'-oooi-'-ooiooeoNoofflC'i 

CJOJCJCAJCNJCMCNJ'-'-'^-'-'-'-'- 


©COOOOCMCMOOOOOOO 
CnCOOOOtDtDlOCOCnCMCDN-l^- 
C0C0l/3OOC0C000CM00r~-CDC0lD 

cocncnoooooococDininmmm 
cncncnoocncncncncncncncncn 


oiocOT-fwineotoooo^ 

doi*iriiori*iri'-N^:rio)cd 
ocooooococor^r^-cnococorfoj 


oioiooinnio^ffflN't'-N 
6iricbb*sboJ6co'sc\inod 
oO'-wwcMntioS'-ininifi 

•r--i--r-i-i-i-'r--r-'r--r-C\JC\lC\JC\J 


o 

o 

O 

TT 

CO 

01 

T- 

cn 

o 

CM 

T— 

CO 

CO 

r- 

CO 

CD 

CO 

O 

in 

CM 

o 

CO 

o 

CM 

CM 

t^ 

CM 

cr> 

en 

O 

CO 

o 

ro 

r^- 

CD 

rr 

1— 

i — 

a> 

CO 

CM 

■»— 

CO 

rr 

rr 

in 

in 

in 

CD 

r^ 

05 

O 

*~ 

CO 

in 

r- 

CDOCOrl-T-COCOCOCOCOCniOcOCD 

riN^oboiirisriw^^Bcd 
ninonNOiflaiN(o<tocoo 
'-'-r-cMCMnnn^^incoios 


cocnOT-CMcorf-tncoi^oocno-r- 
r~r~oococococococooocococncn 
cncncncncncncncncncncncncncn 


(0 

c 

•H 
U 


0 

•H 

rH 

-Q 

3 

Cu 

oi      a> 

a>      £ 

3 

n       m 

• 

01 

01 

h      a) 

(1) 

•   rH 

3 

01  CN    04 

01 

3  C7.   0 

01 

o  o>  a) 

M 

-rH  rH   CM 

IH 

01 

(0   •>  a) 

3 

>ioj: 

0 

C  -P 

■H 

o-H 

M 

X  A  MH 

id 

0  U   0 

> 

0 

.Q  HH    01 

« 

M      0       0 

01 

<C       -H 

u 

a)  >i-p 

■rl 

>H      0      01 

■P 

>-H 

01 

f-\   U  -P 

•H 

«j  3  <e 

P 

U  CO  -P 

« 

•H        W 

P 

•p  >-* 

L0 

01    <tf  rH 

-H   O   <fl 

Q) 

+J-H   H 

U 

0  4J   9 

•H 

4->    01   -P      • 

M 

W  -H  rH  O 

Ph 

■P    3  0\ 

<s  «d  o  i 

(0 

C  .p-H  C* 

c 

-H  W   U  ** 

•H 

.c      D>ey>  x: 

u  <  <  «-h 

u 

•• 

01 

(1) 

0 

M 

3 

0 

W 

117 


o 

E^ 

0) 

p 

CO   o 

E  o 

TB 

0 

S  ° 

> 

o 

CO    CD 
CO    O 

-1=  0- 
CJ 

3 

CL 


Q 

D 
En 
W 

W 

H 

K 

Z 
O 

Q 
w 
w 

D 
Q 


I 

< 

W 


c 
o 

B 
o 


lis 


°o 

CD 

3 

> 


HP 

CD  o 

P  o 
|  o 

o 


8>  °b? 

£   o 

CL 


9       £, 


-IBCCg 

|oOC 


o 


n>  a> 

C/3    o 

co  ■=: 
o 

I — 
QL 


b 


8°^ 


CD 


03 
CD 


03 
II 

C 


a> 


II 


co 


CO 

II 


CM 


1 S I S  8  8  5  S  S  fe  8  8  S  g 

inooocococO'-CDOO'-to^io 
iDr^iooojcomcotNirj-^-coajLO 


00Ot<DCDC\JC000CDnCAjT-T-T- 

NBS'-WtM-'-'-lgO|n3;N 


noi'-ONT-i-aif'-tocD'-o 
■"TinoO'-cncoO'-oir^r-^ocng) 
OT-iootvonNONngw 
oj<MC\JC\jco^rtDTrco'3"COco'^ru) 


oiWW'-P'nwcoificocNmwN 
t^^«r^cQh-C0'^-cor~3;«?Qcc 
oo^wfCMininO'-cDcocom 

Si-NNON'-OINIOONOO 

T-comcor^cococoior^cocO'-s 
or^*-cocMcncMO*-£in'£9goo 

CMCOlOt^-'fl-CO'q-'^OJC/D^J-tXJOa) 


CDOO'—  Ci  1^  ^t  CM  *—  CO  CO  CO  CO  If)  C5 

S^lOCOOlBONtOOtOnjT- 

T-CMCvjoi'-oO'-OJrjcoco'fl-^r'f 


moO'-otnineoO'-nNMo 
innwoioowwoiN'-inops 

"-BOiSOtDNOWVCTlOONS 


OUllflOOlO 

SSSoRo 

is.  r^.  h.  i^  tt  co 

co  cm  rr  tt  °°  o 

CM  oo  co  eo  cm  «- 

co  co  co  en  co  r^ 

^-  CM  CM  CM  CO  t* 


ooowocMOwm 

•«-Tj-O5  0pO2LOCOj- 
CMCMM-CMM-N-cncn 

oicomoocoiniocp 


onio  tmnoiD 

i-NlOI/XOOCMS 

co-*co^fs-'-o-^ 


tOT-i-NinntocoiDOi^focon 
(OtocDcoooiO'-iflocDin'-N 


oioioioomooocMocor-CMin 
Tttocoin<Di/)0)c\j<DCMinoomm 
r^cncnooocococo'-cncncocnco 
i-i-cMoO'-cn'-i^-irtocn'-cnco 
cor—i-^r^.o-'— *3-o*— cm*— cmcoco 


ooaiO'-ci)r)TMntDNooo)0»- 
sNcoaoocoaicocococacoaai 
cncDcncncnOTOicncncncncDOicn 


118 


o  5  •§;> 

—     «B     3    .Q 


as 

> 


CO  = 


«  o  2  §  > 

n    CO    3   =    c 

cc        E  = 

to  si 

c 
o 
o 

Q) 

E 
o 
I 


E  §      o 

a;   ro       © 
3        ^> 

a 

o 

CL 


>-  —  x 


O    Q. 

E 


0-  >    (0 


5  w 


a3  cc   cp 

£•    *2S    m 

<^f  J 

8£ 


t-   CM 


o2 


■a 

Q) 

G 
■H 

■P 

C 

o 
u 

I 

< 

a) 

H 

XI 
(0 
Eh 


IT!     O 


O  >■ 

CO    O    C 

=  CD  o 

>  <  e. 


3 
U 


o 

-     CO    <    o 

S  .2  cn  = 
o  to  en  -=: 
!-><£- 


IX) 


CO 


OMninW'-wmfflnsoiin'- 
--Ti-eonDtDTfcq^rq^NWtn 

h^cvicvicneocoO'i-dcbiricbbiD 

n'rvfinmcDseowNweocj) 


--coo5(oc\j->-c\jcoco'-c\)coct>co 
t--o^-iv-'J:'-cocci'^-cbu,3ri:oc\i 
Tj-ioioir>coi^-r^coa5cno^CAj(M 


oooooooooooooo 

fMft'-TrrrON'-lDWfCMO 

oomo'-snsi-ioO'-'-N 
uoiijitDoooO'-'-wnTMn 

NSSN0300OO00C0C000C0C0 


(ONtDnCMOCOSffl 

(onO'-'-'-nfflm 


S   *   (C   N   N 

r*-  r--  o  h-  r- 


Sl<rO)WOBS(BC\INS!OnW 

mffl(DM»ooo)0'-'-Nn^'<f 


n^MOCMh-NCMOOW^lON'- 

eooioiowwniflNOiWfO'- 

i-i-i-t-t-i-t-C\JC\JC0CO 


doddooddddoddd 


WNCONO'-ioqoqeONTftMn 
r^-CDr^coidTj-05o6cncor^r^cd<d 

OWOinSO)'-W1-OOCM(D*(D 

i-»-i-i-i-T-NNCMNnnv<t 


oitocoeottuNOfflnooow 
CMeocitD^-aiocriebcrir^cor^K 


oooiO'-NnTt-iniONoofflO'- 

NNOOCOOOOOCOGOOSOOCOODCTia) 

o)C}o>coo)0)cnoio)O)O)O)O)?) 


119 


T3 

0 

C 
•H 
■P 
B 
0 

u 


CN 

■A 

CD 

i-H 
rt5 


Rura 
Cap 
arket 

CO 

E 

CD 

55 

CL 

G 

■   h-    «— 

Cap 

ue  o 
arke 

co  c- 

m     (0    2 

o 

£    > 

3 
CL 

ro 

3 

cr 

o-l£ 

C 

o 

-.o    ro    O 

S°  -5  l- 

co 

Q.  O 

3 

o  — 

Q. 

ti- 

O 

CL 

ro 

3 

a: 

\-    (0   «- 

T3  r"« 

0)    ~    co 

cl  '5.-* 

5^ 
CO 

—     (D     (0 

1- 

E 

CD 

o 

3Z 

Q. 

b 

en 

— 

Q. 

<  o 

Import 
llion  Y) 

Z    O) 

-C 

< 

•      H-      ••- 

D-  O    O 

i.S 

o  §  « 

Q. 

3 
if) 

£   co  5 

CL  > 

c  c 



co  o 

O 

n  ■•= 

O 

C   co 

o 

=>  5 

zz* 

Q. 

O 

0. 

—  c 

^^ 

(D       Q 

£1 

o 

o 

o 

3 

Q_ 

O 

CL 

« 

CM 
II 

r-- 

CM 

CD 
CNJ 


CM 
II 

CM 


CO 
CM 


CM 
CM 


CM 


O 
CM 


oiownooiof^ooowoco 

OODCJCOOCDlOOT-O'-tDflO'" 

cvjinc0O>ir>o>c\io)C\Jc\ic  o  ©  en 

COCOCOCO^COtTlflCONCC'-'- 


05    CD    CO    O    CM 

w  cd  »-  h-  Tt 


*vcO'-on«o)0) 
i-T-fCDfficoinnio 


C0*>-'-O0)*1000'-I0t->-»- 

T-cMnfininiONcooNminm 


COCOCOCONNNNNNNNSN 

ddoobdodbodoob 


OSnCONNNCOCOCMBCDON 

T-^oico'-mNwooeoNtoco 

d'ffoicddin^crii'jiridd'- 
nwrmminmiocooomtD 


eocMNSwno 

UICDLOIO'-IOCDCD 


co  r-  to  i-  uo  en 
h-  cd  co  o  o  K 


O  O   r-   O   O 


y-   CM   CO 

I    I    I 


Ifi   (O    s 

I    I    I 


I    I 


miDlfiCOCMCOSOCMCOCMCCl'-O 

dd'-od'-cJcocDNcduJcdci) 

I    I    I    I    I    I    I    I    I 


**NWO*OCOCDO)TfNUl(0 

mm«nooo)ooco!OSCMisto 
c6cbcbcncbc\ir--r"-Tra)C\i*J:is~cj) 
co^v^wwincoNcO'-'-inco 


oooooooooooooo 


o  o  o  o  o  o  o 

w  to  o  i-  o  *  h- 

•*  05  •*  - 

OJ  TT  i- 

r~-  CO  05  O  i-  CM 


o  o  o  o  o  o  o 

rr  co  'J-  w  O  *-  CO 
NCbSt-0)COS»^0)V 
■■-•tfCMOOCOCOCOlO-'-W 

Ul   (O   N   CO   0)   O   O 


t-^t-CMCMCMCMCMCMCMCMCMCOCO 


oooooooooooooo 

mwiflWTrcoN'-Nocotoco 
ion-or--iooioioooc\iococ\i 
NWNOiooocomnosno 
ioNcoO'-ntmNO)'-Nfm 
moioiooooooO'--^-'-'- 


cooiO'-NnfmcoscooiO"- 

NNCOCOCOCOCOCOCOCOCOCOO)0 

o?i(j)0)cno)0)0)Qci)0}ci)9)Co 


120 


CD 

3 

c 

•H 

■P 

e 
o 

0 


CN 
< 

Q) 

H 

X) 

(0 
Eh 




— 

X 

CD   O 

cu 

CO 

01 

Q.O 

'_ 

T, 

>.y- 

u 

c 

C 

t~     II 

m 

a 
c 

T>   00 

z 

O   N 
O  01 

ffld®C 
i;  ro  E  <--• 


cr 

O 

O 
0 

CD 

c 

a. 

C 
ID 
XI 

5 

a 
a. 

(0 

o 

EC 

o 

u 

c 

Q) 

a. 

n 

in 

•■* 

Q. 

T) 

O 

< 

o 

Q) 

O 

> 

O 

C 

O" 

a 

CD 

u 

CJ) 

c 

o 

z 

a> 

rag? 

c_ 

c 

X 

£■ 

D- 

CD 

3 

Q.T3 

2  c 
o 


c  c 
o  ~ 

a. 


0) 
T3 
C 


C/> 

X 


0-    II 
■s  CO 

is 


is  sg 

■£  '=  TJ  *- 

CO    0.     C     || 
2  00 

r-- 

CD 


n    CD    ■£    CO 
5°   S    E 


ffi 


CD 

a 


CO 


CO 


■"3- 

co 


CO 
CO 


CM 
CO 


o 
co 


CD 
CM 


CM 

I 
t 
CM 

II 

CO 
CM 


inincDSW'-inwntONNfflN 
cocvjor^cococorrCMooirc-.  cocvi 


qooftooi'-cno 
ocbcodiriwdooo 

OOOCDOCOh-CD'3-'- 


CM  t-  00  CO  -- 

W  W  N  c\i  ri 

i-  CD  00  CM  i- 

o  i-  co  10  r» 


ccqnf'-concqcqcciroinncq 
nw^ddoiinscow^'-cDco 
nmoiWNOifiowiD'j-ocoo 
^^r-ojwnno^r'rwcccos 


O'fl-tDncDiD'-cpncoifiNrocT) 
NwniricDuisbcocooicocoo 

,-    ,—   ,—   •^t-t—   i—    CM   »-    •"—■■—   t-    i—    CM 


^oir^cbcdcbccobo-^-^cocricd 


TJ-UOOOOCDCDCDCDCDOOO 

o  *—  ^cooioioioioio)^^:,. 
ooooooooooo 


o 

o 


OOCDCOCDt^OO'^-CM-^-CMCOCOOOcq 


CD    CD    O   *-   CO 

O  O  i-  i-  *- 


tTOOCMCOCMCMOOO 

r-i-CMCMOincOCOCO 


trrrrrrrrrtrrrcrircrrrircrrr 
ccccrrtrirtrrrrrccrrcrircrcr 

UJLUUJUJL1JLJJUJLUUJLULUUJUJUJ 


OCO'-inO)WW^-*W'-^fNCD 
OCINOWUNWropNICNlO 

scdcddw6wiocbr;Ncdcnw 

,—   t-t-t-t-i—    CMCMCMCO^f 


coroO'-CMOtincoscocnO'- 
r-~r~oooooooooooooooocococDCD 
0)O)O)O)O)0)(J>ro<jio)O)0ioiff> 


121 


Q.   o 


T3 
0) 
3 
C 
■H 
P 
C 
0 

u 
I 

CN 

I 
< 

Q) 

■H 
XI 

ttf 

En 


-•""SIS 


0)     ■ 
Q.   > 


&1  IJH 


d 


c 
o 
O 


._    c 

CO     O 

N    -JD 

s  <o 
< 


c 
o 

b 


co  'o  —   o 

•^   en  ><   o 
o   a%  <n 

£   o  -J   O) 

-<=  JJ       £ 

(-  <        a 
a 

o 

6 


~fsf 

O    Q.   g   O 

_J  O  — 


«.    0) 
O    3 

"5  jS 

a.  a 

D 

o  > 

5 

()    m 

o 

o 

0) 

h- 

< 

2  o       o 

3  £  O 

?  — I       r^ 


< 


u  i 

5  o 


1  E  o 

C 

o 
O 

EC  O  u.  -o 

0)  m 

a.       S. 

X 

LU 


oooooooooooooo 

OOOWStDi-WCOmNOllfilf 

tocococriO'-cod^'diri-'-^riD 


OMonwoioMos 


IDNS 

o  n-  r~- 
0iTOc\io©N(DC\jNStbnn 

lfl(D(ON(D©010T-»-(\JCO*TV 


o  o  o  o 

o  o  o  o 

8o  o  o 

T1D  Ol 


o  o  o 
o  o  o 
o  o  o 


en  en 
cocococo-»-u)cor*-coo} 
coococoiocdn" 


o  o  o  o 

o  o  o 

o  o  o  o 

•"3-  t-  CO  1- 

^  NO  If) 

i  in  0)  o 

h-  en  en  »-  co  ir>  to 

»-   i-   -^    CO  00  CO  CO 


o  o  o 

o  o  o 

o  o 

8)  en  en 


^TfirnnnNfAiW'-'-^iqiD 


r-  in  in 
en  en 


ooocococoooo 
NNNininiocococo. 

CJCOCO'-'-^-^^'^COCO    __ 

r^-t^N-ooommm-^-^-^inir) 

ooo^-»-»-oiO)0)cocococi)cn 

CMNNWOIN'-'-'-'-'-'-'-'- 


OCOtOO)S'-(D»-W'-lfiU)C\10) 


(0CO)D  ON  N*f 

CO   N    >-  CO    CO  CM  ^ 

O   N   CO  T   i-  "T 

•f-   O    O  O   1-  *- 

CM   CO   CO  CO   CO  CO   CO 


CD   CD   CO 

^  to  n  n  v  a)  ^ 
in>-o>Mnc\i9in 
ocncDcoN-ooocn 


«-ir>ooocoooo>moNcoo)cD 

MOioinfipnoiwNcqN'fr- 

cc i^r^dbdcdcycyoifJtfJcoN 

NNNNNNIOtOIOIOIO^llOlO 


oooooooooooooco 

coinooc\ioO'-cco(0'-(Dio 
con^coioiocoincoNio^coco 
Tconoiononnco^Tn'- 

NNCDOOOOOOOO'-COCO'O- 

oooooooococococococococococo 


888 

co  co  in 

O)  Cn  O) 

en  en  en 


co  co  o  o  o 

CD  CD  IT)  CO  O) 


o  o  o  o 

WIDSN 
CO  10   CO    CM   CO   N    CDCDCD 

cotototoiomiriioin 
cncncnencncncncno) 


Nwoin-oocoio^otooio) 
NNtqtotototowininin^'^'T 
dddddddddddddd 


cnococoiooom^rcoh-cDcpcoco 

NoidtodN^to^oi'rciiiiiid 
Nioor-n^iocoot-iocooio} 

f-i--^f-.-»-CMC0C0O0CMC0 


C0010'-CM<0»iniDNCOO)0^ 
NNCOCOCOCOCOCOCOCOCOCOOICF} 

en  en  en  en  en  cnencncncncncncncn 


(0 

c 


-P 

m 

X 

<D 

o 

3 

co 

H-i 

CO 

0 

H 

V 

cn 

■rA 

3 

>~l 

0 

XI 

•H 

3 

H 

Q4 

(0 

03      a) 

> 

a>      Pi 

9 

W 

co       a 

•  ^ 

a 

co  0 

h      a) 

d)  0 

•  i-i 

3  Xi 

CO  CN    Qt 

CO    P 

3  o\  0 

CO    (tt 

0  CTl    0) 

H    CD 

•h  ^h  n« 

X 

p 

CO 

(C     *  CD 

3  ^ 

>  rt  x 

O   (C 

c  P 

•H   U 

•.-H 

P-H 

,«  X  «H 

<«  P 

0  U   0 

>    CO 

0 

•p 

Xl  >H  CO 

^p 

POO 

CO    (0 

(0        -P 

U  P 

0)   >i+J 

■P  CO 

>«  9  m 

P 

>-P 

0)  r-i 

HH*J 

•H    «C 

«fl   3   «J 

P    P 

O  CO  P 

it)   3     •     • 

•H        CO 

P  p  CN  CN 

P  r-l 

CO  rH  C\  (Ti 

01    (fl  i-H 

3  CTi  Oi 

•H    O    <fl 

CD    CJ  i-H  i-H 

P-P    P 

U-H 

<t)  -P    s 

•P    P      •      • 

P    CO  P     • 

P    CJM^  CD. 

CO  -H  iH  O  PM  <     • 

P    3  CTi 

Jh      v 

0   0   0    1 

It}    tt)          CD 

C  P  -P  C* 

C   C     *  G 

■HW     M* 

•H  -P   C   0 

xi       tro\  x:  xi  -h  p 

u  <  <<  .-• 

U  U  PI  CO 

•• 

CQ 

Q) 

U 

P 

3 

0 

w 

APPENDIX  B 
CHINA  AGRICULTURAL  STATISTICS  1949-91 


TABLE  B-l.  POPULATION  AND  LABOR  FORCE 


Year     Total 

Urban      Rural 

Rural  Labor 

Population 

Population    Population 

Force 

1 

2 

3 

4 

5 

1949 

541670 

57650 

484020 

165490 

1950 

551960 

61690 

490270 

N/A 

1951 

563000 

66320 

496680 

N/A 

1952 

574820 

71630 

503190 

182430 

1953 

587960 

78260 

509700 

186100 

1954 

602660 

82490 

520170 

190880 

1955 

614650 

82850 

531800 

195260 

1956 

628280 

91850 

536430 

200250 

1957 

646530 

99490 

547040 

205660 

1958 

659940 

107210 

552730 

213000 

1959 

672070 

123710 

548360 

207840 

1960 

662070 

130730 

531340 

197610 

1961 

658590 

127070 

531520 

202540 

1962 

672950 

116590 

556360 

213730 

1963 

691720 

116460 

575260 

220370 

1964 

704990 

129500 

575490 

229080 

1965 

725380 

130450 

594930 

235340 

1966 

745420 

133130 

612290 

244510 

1967 

763680 

135480 

628200 

253680 

1968 

785340 

138380 

646960 

262850 

1959 

806710 

141170 

665540 

2740G0 

1970 

829920 

144240 

685680 

281200 

1971 

852290 

147110 

705180 

287520 

1972 

871770 

149350 

722420 

286540 

1973 

892110 

153450 

738660 

292640 

1974 

908590 

155950 

752640 

296820 

1975 

924200 

160300 

763900 

299460 

1976 

937170 

163410 

773760 

301420 

1977 

949740 

166690 

783050 

302500 

1978 

962590 

172450 

790140 

303420 

1979 

975420 

184950 

790470 

305820 

1980 

987050 

191400 

795650 

313710 

1981 

1000720 

201710 

799010 

322270 

1982 

1016540 

214800 

801740 

332780 

1983 

1030080 

222740 

807340 

342580 

1984 

1043570 

240170 

803400 

353680 

1985 

1058510 

250940 

807570 

370650 

1986 

1075070 

263660 

811410 

379900 

1987 

1093000 

276740 

816260 

390000 

1988 

1110260 

286610 

823650 

400670 

1989 

1127040 

295400 

831640 

409390 

1990 

1143330 

301910 

841420 

420100 

1991 

1158230 

305430 

852800 

430930 

Sources:  China  Statistical  Yearbook,  1992. 

Agricultural  Statistics  of  the  People's  Republic  of 
China,  1949-90. 
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TABLE  B-2.  AREA  USED  IN  AGRICULTURE 
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I 

I 

Multiple 

I 

I 

Year 

Cultivated 

I 

Sown 

I 

cropping 
index 

Grain 

I 

Economic 
crops 

Other 
crops 

1,000  hectares 

1949 

97881 

N/A 

N/A 

109959 

N/A 

N/A 

1950 

100356 

N/A 

N/A 

114406 

N/A 

N/A 

1951 

103671 

N/A 

N/A 

117769 

N/A 

N/A 

1952 

107919 

141256 

131 

123979 

12494 

N/A 

1953 

108529 

144035 

133 

126637 

11659 

N/A 

1954 

109355 

147925 

135 

128995 

12422 

N/A 

1955 

110157 

151081 

137 

129839 

13986 

N/A 

1956 

111825 

159173 

142 

136339 

14699 

N/A 

1957 

111830 

157244 

141 

133633 

14460 

N/A 

1958 

107787 

151995 

145 

127613 

13765 

N/A 

1959 

N/A 

142405 

N/A 

116023 

13549 

N/A 

1960 

N/A 

150575 

N/A 

122429 

12914 

N/A 

1961 

N/A 

143214 

N/A 

121433 

9320 

N/A 

1962 

N/A 

140229 

N/A 

121621 

8763 

N/A 

1963 

N/A 

140218 

N/A 

120741 

10194 

N/A 

1964 

N/A 

143531 

N/A 

122103 

11991 

N/A 

1965 

103590 

143291 

138 

119627 

12210 

N/A 

*  }-~6 

N/A 

146829 

N/A 

120988 

122-2 

N/A 

1967 

N/A 

144943 

N/A 

119230 

12203 

N/A 

1968 

N/A 

139827 

N/A 

116157 

11353 

N/A 

1969 

N/A 

140944 

N/A 

117604 

11426 

N/A 

1970 

101100 

143487 

142 

119267 

11713 

N/A 

197' 

N/A 

145684 

N/A 

120846 

11933 

N/A 

197^ 

N/A 

147919 

N/A 

121209 

12534 

N/A 

1973 

100000 

148547 

149 

121156 

12795 

N/A 

1974 

N/A 

148635 

N/A 

120976 

12888 

N/A 

1975 

99710 

149545 

N/A 

121062 

13399 

N/A 

1976 

N/A 

149723 

N/A 

120743 

13723 

N/A 

1977 

N/A 

149333 

N/A 

120400 

13532 

N/A 

1978 

99390 

150104 

151 

120587 

14440 

15077 

1979 

99500 

148477 

149 

119263 

14767 

14447 

1980 

N/A 

146379 

N/A 

117234 

15921 

13224 

1981 

100000 

145157 

147 

114958 

17561 

10620 

1982 

100000 

144755 

147 

113396 

18794 

10562 

1983 

N/A 

143993 

146 

114047 

17761 

12185 

1984 

N/A 

144221 

N/A 

112884 

19288 

12050 

1985 

96850 

143626 

148 

108845 

22378 

12403 

1986 

96850 

144204 

149 

110933 

20285 

12986 

1987 

95889 

144957 

151 

111268 

20725 

12964 

1988 

95722 

144869 

151 

110123 

21496 

13250 

1989 

95656 

146554 

153 

112205 

20989 

13361 

1990 

95673 

148362 

155 

113466 

21417 

13479 

1991 

95673 

149586 

156 

112314 

23472 

13800 

Table  B-2 — continued 
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Sown  area  percentage 

Year 

Grain             Cash 

crops            crops 

Other 

Percentage 

1949 

N/A 

N/A 

N/A  | 

1950 

N/A 

N/A 

N/A  | 

1951 

N/A 

N/A 

N/A  | 

1952 

87.8 

10.1 

0.0  j 

1953 

87.9 

9.2 

0.0  | 

1954 

87.2 

9.6 

0.0  | 

1955 

85.9 

10.8 

0.0  | 

1956 

85.7 

10.8 

0.0  | 

1957 

85.0 

10.8 

0.0 

1958 

84.0 

10.8 

0.0 

1959 

81.5 

11.7 

0.0  | 

1960 

81.3 

10.5 

0.0  | 

1961 

84.8 

7.7 

0.0  | 

1962 

86.7 

7.2 

0.0  | 

1963 

86.1 

8.4 

0.0  | 

1964 

85.1 

9.8 

0.0  | 

1965 

83.5 

10.2 

0.0  | 

1966 

82.4 

10.1 

0.0 

1967 

82.3 

10.2 

0.0  | 

1968 

83.1 

9.8 

o.o  I 

1969 

83.4 

9.7 

0.0  | 

1970 

83.1 

9.8 

0.0  i 

1971 

83.0 

9.9 

0.0  | 

1972 

81.9 

10.3 

0.0 

1973 

81.6 

10.6 

0.0 

1974 

81.4 

10.7 

0.0 

1975 

81.0 

11.1 

0.0 

1976 

80.6 

11.4 

0.0 

1977 

80.6 

11.2 

0.0 

1978 

80.3 

12.0 

12.5 

1979 

80.3 

12.4 

12.1 

1980 

80.1 

13.6 

11.3 

1981 

79.2 

15.3 

9.2 

1982 

78.3 

16.6 

9.3 

1983 

79.2 

15.6 

10.7 

1984 

78.3 

17.1 

10.7 

1985 

75.8 

20.6 

11.4 

1986 

76.9 

18.3 

11.7 

1987 

76.8 

18.6 

11.7 

1988 

76.0 

19.5 

12.0 

1989 

76.6 

18.7 

11.9 

1990 

76.5 

18.9 

11.9 

1991 

75.1 

20.9 

12.3 

Sources:  Agricultural  Statistics  of  the  People's  Republic  of 
China,  1949-91. 
China  Statistical  Yearbook,  1991. 
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TABLE  B-3.  PRICE  STATISTICS 


Year 


National  Retail  Price  Index  1950=  100 
Food 
Year  Consumption  Good  Price 

Price  Index  Index 


Urban  Retail  Price  Index  1950=100 
Fuels  Agricultural  Consumption   Food  Fuels 

Price  Producer  Good  Price  Price 

Index   Good  Price  Index  Price  Index        Index  Index 


1951 

1951 

1952 

1952 

1953 

1953 

1954 

1954 

1955 

1955 

1956 

1956 

1957 

1957 

1958 

1958 

1959 

1959 

1960 

1960 

1961 

1961 

1962 

1962 

1963 

1963 

1964 

1964 

1965 

1965 

1966 

1966 

1967 

1967 

1968 

1968 

1969 

1969 

1970 

1970 

1971 

1971 

1972 

1972 

1973 

1973 

1974 

1974 

1975 

1975 

1976 

1975 

1977 

1977 

1978 

1978 

1979 

1979 

1980 

1980 

1981 

1981 

1982 

1982 

1983 

1983 

1984 

19-4 

1985 

19o5 

1986 

1986 

1987 

1987 

1988 

1988 

1989 

1989 

1990 

19&0 

1991 

1991 

112.7 

109.4 

130.5 

113.3 

110.9 

135.9 

115.8 

118.6 

140.5 

118.5 

123.1 

143.3 

119.9 

124.8 

148.6 

120.4 

125.0 

144.9 

122.5 

128.3 

150.3 

123.3 

128.9 

151.8 

123.9 

130.2 

157.2 

129.2 

135.5 

154  4 

151.5 

165.4 

172.1 

155.6 

172.6 

1746 

145.6 

156.4 

167.1 

140.9 

149.6 

164.4 

138.2 

1500 

160.1 

139  3 

151.5 

158.7 

138.2 

152.2 

158.5 

139.1 

155.2 

158.5 

138.0 

154.7 

158.5 

137.8 

154.3 

158.5 

139.7 

154.7 

156.7 

139.4 

155.1 

154.1 

141.7 

155.8 

153.9 

141.9 

155.9 

154.1 

143.0 

156.7 

154.0 

143.4 

156.3 

153.8 

147.8 

161.1 

154.0 

150.0 

163.5 

154.1 

153.2 

172.5 

154.4 

164.0 

190.6 

154.7 

168.3 

197.7 

155.6 

171.5 

203.2 

156.8 

173.6 

208.1 

158.4 

176.6 

2135 

161  9 

193.2 

244.2 

168.4 

205.8 

262.3 

175.0 

221.0 

288.8 

181.3 

263.0 

355.2 

210.5 

3090 

412.7 

268.2 

313.9 

413.9 

290  2 

3230 

425.9 

335.5 

102.5 
108.2 
113.2 
116.2 
115.4 
111.0 
110.8 
111.2 
113.9 
114.3 
121.9 
131.7 
128.3 
120.4 
114.7 
111.0 
106.9 
103.9 
103.9 
103.9 
101.7 
99.9 
99.9 
100.1 
100.0 
100.1 
100.2 
100.1 
100.5 
101.5 
103.2 
105.2 
108.4 
118.0 
123.7 
125.1 
133.9 
155.6 
185.0 
195.2 
200.9 


114.4 

111.1 

125.9 

114.5 

111.3 

131.1 

120.1 

120.1 

135.5 

122.7 

123.9 

138.2 

126.0 

125.6 

143.3 

124.0 

125.7 

1398 

124.3 

129.0 

140.5 

124.6 

129.6 

141.1 

125.6 

130.8 

142.3 

131.3 

136.1 

142.5 

160.2 

174.6 

154  8 

167  2 

182.2 

150.6 

151.5 

172.5 

148.5 

143.2 

166.0 

149.6 

141.2 

164  9 

151.4 

141.8 

167  2 

150.6 

140.0 

'fc'D.3 

118  9 

141.7 

17C.9 

14H.9 

141.5 

169.5 

148.9 

141.2 

168  9 

148.9 

143.2 

169.8 

1483 

142.5 

170.1 

1476 

146.4 

171.2 

147  4 

146.5 

171.5 

147.3 

148.6 

173.1 

147.2 

1492 

172.3 

1472 

1578 

'82.1 

147  2 

161  8 

1867 

U1"  4 

164.9 

190.2 

14/7 

178.3 

205.7 

147.8 

183  0 

211.2 

148  2 

186.9 

215.6 

14R  5 

190.5 

223.6 

14..  1 

195  3 

£32.5 

15.-4 

219.1 

270.9 

157.3 

234.4 

290.4 

162.0 

255.7 

325.2 

167.7 

310.2 

407.2 

188.3 

359.7 

465.8 

225.8 

360.5 

460.2 

256.7 

371.0 

475.4 

2967 

Table  B-3 — continued 
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Consumption 
Year  Good 

Price  Index 


Rural  Retail  Price  Index  1 950=  1 00  1 950=  1 00  %Market  Price  1 978=  1 00 

Food  Fuels  Agricultural  Market  Price  >  Market  Price 

Price  Price  Producer  of  Consumer  Goods  State  Price  Food 

Index  Index  Good  Price  Index  Pmc  Pmf 


8 


10 


11 


12 


13 


14 


1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1956 

-.967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 


112.8 
112.0 
112.3 
1152 
117.0 
117.6 
120.9 
121.6 
122.0 
126.0 
138.9 
143.1 
139.6 
138.5 
136.5 
136.5 
136.4 
136.2 
136.0 
136.0 
136.0 
136.7 
136.7 
137.0 
137.0 
137.2 
137.3 
137.4 
140.7 
149.1 
151.8 
154.3 
155.1 
156.8 
168.7 
179.0 
189.9 
222.9 
264  4 
271.5 
279.4 


111.2 

108.1 

110.9 

117.9 

125.0 

123.8 

129.2 

130.2 

131.9 

134.8 

138.8 

150.7 

145.9 

147.1 

146.4 

148.0 

149.9 

149.8 

149.5 

149.5 

149.5 

148.3 

148.7 

148.7 

148.8 

148.8 

149.1 

149.5 

1552 

166.2 

171.2 

178.7 

179.8 

182.3 

205.1 

220.5 

239.0 

289.0 

341  0 

346.8 

358.2 


135.1 
140.7 
145.4 
148.3 
153.8 
150.0 
164.6 
167.1 
177.3 
171.2 
198.5 
203.2 
189.6 
184.8 
169.4 
1672 
167.0 
167.0 
167.0 
167.0 
166.1 
160.9 
160.7 
161.2 
161.1 
160.9 
161.2 
161.0 
161.3 
161.6 
163.1 
165.1 
167.6 
171.0 
179.6 
187.1 
194.0 
227.4 
294  9 
312.6 
361.4 


102.5 
1082 
1132 
1162 
115.4 
111.0 
110.8 
1112 
113.9 
114.3 
121.9 
131.7 
128.3 
120.4 
114.7 
111.0 
106.9 
103.9 
103.9 
103.9 
101.7 
99.9 
99.9 
100.1 
100.0 
100.1 
100.2 
100.1 
100.5 
101.5 
1032 
105.2 
108.4 
118.0 
123.7 
125.1 
133.9 
155.6 
185.0 
1952 
200.9 


1112 
111.0 
115.3 
118.0 
117.8 
117.6 
120.9 
130.4 
132.1 
151.6 
545.9 
354.8 
267.7 
186.3 
192.3 
194.6 
197.9 
197.9 
197.7 
197.7 
215.0 
232.7 
245.0 
249.5 
259.5 
269.8 
263.3 
246.0 
234.9 
239.6 
253.5 
261.9 
272.9 
271.8 
318.5 
344.3 
400.4 
521.7 
578.0 
545.1 
539.6 


N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

220.0 

N/A 

170.0 

N/A 

129.0 

N/A 

36.0 

N/A 

40.0 

N/A 

41.0 

N/A 

43.0 

N/A 

43.0 

N/A 

42.0 

N/A 

42.0 

N/A 

54.0 

N/A 

67.0 

N/A 

75.0 

N/A 

77.0 

N/A 

840 

N/A 

90  0 

N/A 

79.0 

N/A 

69.0 

N/A 

57.0 

N/A 

47.7 

N/A 

49.1 

N/A 

47.8 

sl/A 

47.9 

L"T2 

42.7 

74.5 

27.6 

75.8 

16.9 

91.4 

16.6 

107.9 

17.4 

134.0 

11.5 

183.0 

N/A 

1812 

N/A 

181  2 

Table  B-3 — continued 
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1978  =  100      1978=100  1950=100    Industrial  Ag-lnd.  Product 

Market  Price  Market  Price        Ag.Good      Product  Rural  Price  Parity 

Year  Energy  Producer  Goods  Quota  Price  Retail  Price  Index  Ag.Qouta 

Pme  Pmp  Paq  Index  (Pir)  P=100(Pp) 


1950=100 

Food  Cash  Crop  Ag.  Crop 

Quota  Price  Quota  Price  Quota  Price 

Pfq  Pcq  Index 


15 


16 


17 


18 


19 


20 


21 


22=(20+21)/2 


1951 

N/A 

1952 

N/A 

1953 

N/A 

1954 

N/A 

1955 

N/A 

1956 

N/A 

1957 

N/A 

1958 

N/A 

1959 

N/A 

1960 

N/A 

1961 

N/A 

1962 

N/A 

1963 

N/A 

1964 

N/A 

1965 

N/A 

1966 

N/A 

1967 

N/A 

1968 

N/A 

1969 

N/A 

1970 

N/A 

1971 

N/A 

1972 

N/A 

1973 

N/A 

1974 

N/A 

1975 

N/A 

1976 

N/A 

1977 

N/A 

1978 

N/A 

1979 

N/A 

1980 

N/A 

1981 

N/A 

1982 

N/A 

1983 

128.5 

1984 

133.8 

1985 

153.5 

1986 

178.2 

1987 

207.4 

1988 

269.4 

1989 

326.0 

1990 

316.2 

1991 

3162 

N/A 

119.6 

N/A 

121.6 

N/A 

132.5 

N/A 

136.7 

N/A 

135.1 

N/A 

139.2 

N/A 

146.2 

N/A 

149.4 

N/A 

152.1 

N/A 

157.4 

N/A 

201.4 

N/A 

200.1 

N/A 

194.4 

N/A 

189.5 

N/A 

187.9 

N/A 

195.8 

N/A 

195.5 

N/A 

195.2 

N/A 

194.9 

N/A 

195.1 

N/A 

198.3 

N/A 

201.1 

N/A 

202.8 

N/A 

204  5 

N/A 

208.7 

N/A 

209.7 

N/A 

209.2 

N/A 

217.4 

N/A 

265.5 

N/A 

2844 

N/A 

301.2 

N/A 

307.8 

121  8 

321  3 

130.0 

334.2 

150.8 

362.9 

157.0 

386.1 

174.4 

432.4 

249.7 

531  9 

257.2 

611.7 

N/A 

595.8 

N/A 

583.9 

110.2 
109.7 
108.2 
110.3 
111.9 
110.8 
112.1 
111.4 
112.4 
115.5 
121.2 
126.6 
125.3 
122.9 
118.4 
115.0 
114.1 
113.8 
112.1 
111.9 
110.2 
109.6 
109.6 
109.6 
109.6 
109.7 
109.8 
1098 
109.9 
110.8 
111.9 
113.7 
114.8 
118.4 
122.2 
126.1 
132.2 
152.3 
180.8 
180.8 
180.8 


92.1 
90.2 
81.7 
80.7 
82.8 
79.6 
76.7 
74.6 
73.9 
73.4 
60.2 
63.3 
64.5 
64.9 
63.0 
58.7 
58.4 
58.3 
57.5 
57.4 
55.6 
54  5 
54.0 
53.6 
52.5 
52.3 
52.5 
50.5 
41.4 
39.0 
37.2 
36.9 
35.7 
35.4 
33.7 
32.7 
30.6 
28.6 
29.6 
29.6 
29.6 


118.3 
121.4 
137.1 
137.1 
137.3 
139.9 
141.4 
145.1 
147.0 
151.7 
191.9 
192.4 
190.9 
189.2 
190.9 
220.8 
221.1 
221.1 
221.1 
221.1 
222.0 
222.2 
222.2 
2224 
222.8 
222.8 
222.8 
224.4 
271.3 
271.8 
283.5 
283.5 
283.8 
282.4 
522.2 
573.9 
619.8 
710.3 
901.4 
840.1 
788.0 


118.4 
113.0 
112.9 
119.3 
120.0 
122.6 
126.4 
127.9 
129.9 
133.8 
140.6 
145.0 
152.9 
152.6 
152.8 
152.8 
1549 
154  9 
1549 
1549 
161.4 
164  2 
1649 
165.1 
165.1 
165.1 
165.8 
1740 
2004 
210.8 
215.0 
215.2 
215.4 
212.8 
2773 
287.3 
296.8 
3303 
3855 
431.4 
438  3 


118.4 
117.2 
125.0 
128.2 
128.7 
131.3 
133.9 
136.5 
138.5 
142.8 
166.3 
168.7 
171.9 
170.9 
171.9 
186.8 
188.0 
188.0 
188.0 
188.0 
191.7 
193.2 
193  6 

193  8 
194.0 
194.0 

194  3 
1992 
235.9 
241  3 
2493 
249.4 
249.6 
247.6 
3998 
430.6 
458.3 
5203 
643.5 
635.8 
613.2 


Sources:    China  Statistical  Yearbook,   Various   Issues. 
A  Statistical  Survey  of  China,  1992. 
China  Price  Statistical  Yearbook,   Various    Issues. 
Note:  1991  price  is  estimated  based  on  percentage  growth  from 
1990. 
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TABLE  B-4.  AGGREGATED  AGRICULTURAL  GOODS  SUPPLY  AND  DEMAND 


Year 


Gross  val. 
of  Agriculture 


Gross  val.  of 
Crop  %  of  Gross 
Val  of  Agriculture 


Gross  Val. 
of  Crop 


Above  Quota 

Price  Index 

1978=100 


(billion  Y) 
2 


(billion  Y) 
4=2*3 


1949 

32.6 

1950 

34.8 

1951 

42.0 

1952 

46.1 

1953 

51.0 

1954 

53.5 

1955 

57.5 

1956 

61.0 

1957 

53.7 

1958 

56.6 

1959 

49.7 

1960 

45.7 

1961 

55.9 

1962 

58.4 

1963 

64.2 

1964 

72.0 

1965 

83.3 

1966 

91.0 

1967 

92.4 

1968 

92.8 

1969 

94.8 

1970 

105.8 

1971 

110.7 

1972 

112.3 

1973 

122.6 

1974 

127.7 

1975 

134.3 

1976 

137.8 

1977 

140.0 

1978 

156.7 

1979 

189.6 

1980 

218.0 

1981 

246.0 

1982 

278.5 

1983 

312.3 

1984 

321.4 

1985 

361.9 

1986 

401.3 

1987 

467.6 

1988 

586.5 

1989 

653.5 

1990 

766.2 

1991 

815.7 

74.0 

24.1 

N/A 

74.0 

25.8 

N/A 

74.0 

31.1 

118.4 

73.5 

33.9 

119.6 

73.0 

37.2 

134.9 

73.0 

39.1 

136.5 

73.0 

42.0 

138.8 

73.0 

44.5 

140.6 

71.4 

38.3 

144.4 

71.4 

40.4 

146.3 

71.4 

35.5 

162.4 

71.4 

32.6 

183.2 

71.4 

39.9 

185.1 

76.8 

44.8 

185.0 

76.8 

49.3 

185.5 

76.8 

55.3 

204.9 

75.6 

63.0 

253.8 

75.6 

68.8 

254.8 

75.6 

69.9 

255.3 

75.6 

70.2 

255.3 

75.6 

71.7 

255.3 

75.7 

80.0 

438.5 

75.7 

83.7 

442.4 

75.7 

85.0 

443.1 

75.7 

92.7 

442.9 

75.7 

96.6 

443.9 

76.7 

103.0 

444.5 

77.0 

106.1 

445.7 

77.0 

107.8 

448.6 

76.7 

120.2 

575.5 

74.6 

141.4 

620.5 

71.7 

156.3 

619.2 

70.5 

173.4 

637.3 

70.5 

196.3 

629.5 

70.6 

220.5 

635.6 

68.3 

219.5 

618.6 

63.0 

228.0 

870.5 

62.3 

249.8 

937.0 

60.7 

283.8 

1037.1 

55.9 

327.7 

856.4 

56.2 

367.5 

1103.6 

58.5 

448.2 

1044.1 

57.0 

464.9 

983.6 

Table  B-4 — continued 
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Year 


Market  Price 

Index 

1950=100 


Index  of 

Manufactured 

Input  Price 

1950=100 


%  of  Production 
Team  in  HRS 


(%) 
8 


Multiple 

Cropping 

Index  % 

(%) 


Export 

of  Agg. 

Ag.  Good 

(1000  Y) 


10 


1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 


N/A 
N/A 
111.2 
111.0 
115.3 
118.0 
117.8 
117.6 
120.9 
130.4 
132.1 
151.6 
545.9 
3548 
267.7 
186.3 
192.3 
194.6 
197.9 
197.9 
197.7 
197.7 
215.0 
232.7 
245.0 
249.5 
259.5 
269.8 
263.3 
246.0 
234.9 
239.6 
253.5 
261.9 
272.9 
271.8 
318.5 
344.3 
400.4 
521.7 
578.0 
545.1 
539.6 


N/A 
100 
110.2 
109.7 
108.2 
110.3 
111.9 
110.8 
112.1 
111.4 
112.4 
115.5 
121.2 
126.6 
125.3 
122.9 
118.4 
115.0 
114.1 
113.8 
112.1 
111.9 
110.2 
109.6 
109.6 
109.6 
109.6 
109.7 
109.8 
109.8 
109.9 
110.8 
111.9 
113.7 
114.8 
118.4 
122.2 
126.1 
132.2 
152.3 
180.8 
180.8 
180.8 


0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.01 
0.14 
0.45 
0.80 
0.98 
0.99 
0.99 
0.99 
0.99 
0.99 
1.0 
1.0 
•  0 


144.3 

121770.12 

140.8 

121770.12 

136.0 

103402.56 

131.0 

113266.62 

133.0 

115987.74 

135.0 

118028.58 

137.0 

118028.58 

142.0 

115307.46 

141.0 

114287.04 

145.0 

113266.62 

132.1 

115987.74 

139.7 

114627.18 

132.9 

105103.26 

130.1 

103402.56 

130.1 

201220.68 

133.2 

284538.0 

138.0 

412702.38 

141.7 

235661.25 

139.9 

195455.7 

135.0 

187463.32 

136  1 

216180.86 

141.9 

179848.14 

144.7 

297039.57 

1470 

670240.81 

148.2 

946543.5 

148.7 

1168215.3 

150.0 

919905.29 

150.6 

869861.38 

150.5 

1211181.84 

151.0 

1446955.16 

149.2 

1728659.2 

147.4 

2610083.66 

146.6 

2644084.98 

146.7 

1813388.16 

146.4 

686346.92 

146.9 

533247.48 

148.4 

1074956.8 

150.0 

1116185.4 

151.3 

1922748.96 

151.4 

2171974.08 

153.1 

3124360.02 

155.1 

2827482.96 

156.9 

2451 ---'18 

Table  B-4 — continued 


Year 


Import 

of  Agg. 

Ag.  Good 

(1000Y) 


Exchange 
Rate 
(Y/$) 


Net  import 

of  Agriculture 

Commodity 

(Y) 


Total  Value 

of 

Supply 

CO 
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%  of  Area 

Devoted  to 

Nongrain  Crops 


(%) 


11 

12 

13 

14=4+13 

15 

1949 

277532.34 

3.58 

-0.2 

23.97 

N/A 

1950 

277532.34 

3.58 

-0.2 

25.60 

N/A 

1951 

235669.92 

3.04 

-0.1 

30.95 

N/A 

1952 

258151.59 

3.33 

-0.1 

33.74 

10.1 

1953 

264353.43 

3.41 

-0.1 

37.08 

9.2 

1954 

269004.81 

3.47 

-0.2 

38.90 

9.6 

1955 

269004.81 

3.47 

-0.2 

41.82 

10.8 

1956 

262802.97 

3.39 

-0.1 

44.38 

10.8 

1957 

260477.28 

3.36 

-0.1 

38.20 

10.8 

1958 

258151.59 

3.33 

-0.1 

40.27 

10.8 

1959 

264353.43 

3.41 

-0.1 

35.34 

11.7 

1960 

261252.51 

3.37 

-0.1 

32.48 

10.5 

1961 

239546.07 

3.09 

-0.1 

39.78 

77 

1962 

235669.92 

3.04 

-0.1 

44.69 

7.2 

1963 

244309.26 

2.93 

-0.0 

49.23 

8.4 

1964 

353633.64 

2.82 

-0.1 

55.19 

9.8 

1965 

480800.7 

2.79 

-0.1 

62.91 

10.2 

1966 

565306.5 

2.75 

-0.3 

68.47 

10.1 

1967 

561564.9 

2.7 

-0.4 

69.49 

10.2 

1968 

586895.88 

2.68 

-0.4 

69.76 

9.8 

1969 

483279.44 

2.66 

-0.3 

71.40 

9.7 

1970 

422040.06 

2.46 

-0.2 

79.80 

9.8 

1971 

508794.15 

2.49 

-0.2 

83.53 

9.9 

1972 

523457.8 

2.33 

0.1 

85.10 

10.3 

1973 

636369.3 

2.1 

0.3 

93.06 

10.6 

1974 

748419 

2.1 

0.4 

97.02 

10.7 

1975 

884801.86 

1.97 

0.0 

103.04 

11.1 

1976 

867288.56 

1.97 

0.0 

106.11 

11.4 

1977 

840762.24 

1.84 

0.4 

108.17 

11.2 

1978 

911481.32 

1.72 

0.5 

120.72 

12.0 

1979 

1114155.5 

1.55 

0.6 

142.06 

^2A 

1980 

1112130.04 

1.49 

1.5 

157.76 

13.6 

1981 

2074280.28 

1.78 

0.6 

174.00 

15.3 

1982 

1644391.68 

1.92 

0.2 

196.46 

16.6 

1983 

2256585.24 

1.96 

-1.6 

218.91 

15.6 

1984 

3279868.83 

2.19 

-2.7 

216.77 

17.1 

1985 

4883561.6 

3.2 

-3.8 

224.15 

20.6 

1986 

7326506.25 

3.45 

-6.2 

243.64 

18.3 

1987 

9212539.08 

3.72 

-7.3 

276.54 

18.6 

1988 

10335138.36 

3.72 

-8.2 

319.51 

19.5 

1989 

8771168.64 

3.81 

-5.6 

361.82 

18.7 

1990 

108C5320.64 

4.72 

-8.1 

440.09 

18.9 

1991 

11477916 

5.4 

-9.0 

455.92 

20.9 

Table  B-4 — continued 


Year 


Per 

Totol         Capita 

Population  Consumer 

Demand 

(billion)  (Y) 


Total  Natioal  Retail 

Per  Capita  Price  Index 

Consumption  Food  Type 
(V) 


16 

17 

18 

19 

1949 

0.54167 

44.25 

60 

N/A 

1950 

0.55196 

46.37 

70 

100.0 

1951 

0.56300 

54.97 

76 

109.0 

1952 

0.57482 

58.69 

76 

110.9 

1953 

0.58796 

63.07 

87 

118.6 

1954 

0.60266 

64.55 

89 

123.1 

1955 

0.61465 

68.05 

94 

124.8 

1956 

0.62828 

70.64 

99 

125.0 

1957 

0.64653 

59.08 

102 

128.3 

1958 

0.65994 

61.02 

105 

128.9 

1959 

0.67207 

52.58 

96 

130.2 

1960 

0.66207 

49.06 

102 

135.5 

1961 

0.65859 

60.40 

114 

165.4 

1962 

0.67295 

66.41 

117 

172.6 

1963 

0.69172 

71.17 

116 

156.4 

1964 

0.70499 

78.29 

120 

149.6 

1965 

0.72538 

86.72 

125 

150.0 

1966 

0.74542 

91.85 

132 

151.5 

1967 

0.76368 

90.99 

136 

152.2 

1968 

0.78534 

88.82 

132 

155.2 

1969 

0.80671 

88.51 

134 

154.7 

1970 

0.82992 

96.15 

140 

154.3 

1971 

0.85229 

98.01 

142 

154.7 

1972 

0.87177 

97.62 

147 

155.1 

1973 

0.8921 1 

104.31 

155 

155.8 

1974 

0.90859 

106.79 

155 

155.9 

1975 

0.92420 

1 1 1 .49 

158 

156.7 

1976 

0.93717 

113.22 

161 

156.3 

1977 

0.94974 

113.89 

165 

161.1 

1978 

0.96259 

125.42 

175 

163.5 

1979 

0.97542 

145.64 

197 

172.5 

1980 

0.98705 

159.83 

227 

190.6 

1981 

1.00072 

173.87 

249 

197.7 

1982 

1.01654 

193.26 

266 

203.2 

1983 

1.03008 

212.52 

289 

208.1 

1984 

1 .04357 

207.72 

327 

213.5 

1985 

1.04532 

214.43 

403 

244.2 

1986 

1.05851 

230.17 

447 

262.3 

1987 

1.07507 

257.23 

508 

288.8 

1988 

1 .09300 

292.33 

635 

355.2 

1989 

1.11026 

325.88 

691 

412.7 

1990 

1.12704 

390.49 

714 

413.9 

1991 

1.14333 

398.77 

798 

422.2 

Sources:  China  Statistical  Yearbook,  1985,  1991. 

Agricultural  Statistics  of  the  People's  Republic  of 
/-v,^r,=   1Q49-90. 


TABLE  B-5.  GRAIN  SUPPLY  AND  DEMAND 


Grain 

Total 

Total 

Net 

Total 

Total 

Urban 

Rurual 

Total 

Export 

Import 

Import 

Supply 

Population 

Population 

Population 

Year 

Production 

(1000tn) 

(1000tn) 

(1000tn) 

(1000tn) 

(1000tn) 

(1000) 

(1000) 

(1000) 

1 

2 

3  4; 

=3-2        S 

i=1+4 

6 

7 

8 

1949 

111211 

0 

0.0 

0.0 

0 

541670 

57650.0 

484020 

1950 

129647 

1225.8 

66.9 

-1158.9 

128488.1 

551960 

61690.0 

490270 

1951 

140885 

1971.1 

0.0 

-1971.1 

138913.9 

563000 

66320.0 

496680 

1952 

160649 

1528.8 

0.1 

-1528.7 

159120.3 

574820 

71630.0 

503190 

1953 

163498 

1826.2 

14.6 

-1811.6 

161686.4 

587960 

78260.0 

509700 

1954 

166119 

1711.0 

30.0 

-1681.0 

164438 

602660 

82490.0 

520170 

1955 

180155 

2233.4 

182.2 

-2051 .2 

178103.8 

614650 

82850.0 

531800 

1956 

188375 

2651.2 

149.2 

-2502.0 

185873 

628280 

91850.0 

536430 

1957 

190661 

2092.6 

166.8 

-1925.8 

188735.2 

646530 

99490.0 

547040 

1958 

193454 

2883.4 

223.5 

-2659.9 

190794.1 

659940 

107210.0 

552730 

1959 

165236 

4157.5 

2.0 

-4155.5 

161080.5 

672070 

123710.0 

548360 

1960 

139430 

2720.4 

66.3 

-2654.1 

136775.9 

662070 

130730.0 

531340 

1961 

143154 

1355.0 

5809.7 

4454.8 

147608.8 

658590 

127070  0 

531520 

1962 

155310 

1030.9 

4923.0 

3892.1 

159202.1 

672950 

116590.0 

556360 

1963 

165722 

1490.1 

5952.0 

4461.9 

170183.9 

691720 

116460.0 

575260 

1964 

187500 

1820.8 

6570.1 

4749.3 

192249.3 

704990 

129500.0 

575490 

1965 

194525 

2416.5 

6405.2 

3988.8 

198513.8 

725380 

13045C.0 

594930 

1966 

214000 

2885.0 

6437.8 

3552.8 

217552.8 

745420 

133130.0 

612290 

1967 

217820 

2994.4 

4701 .9 

1707.5 

219527.5 

763680 

135480.0 

628200 

1968 

209055 

2601 .4 

4596.4 

1995.0 

211050 

785340 

138380.0 

646960 

1969 

210970 

2237.5 

3786.3 

1548.8 

212518.8 

806710 

141170.0 

665540 

1970 

239955 

2119.1 

5359.6 

3240.5 

243195.5 

829920 

144240.0 

685680 

1971 

250140 

2617.5 

3173.2 

555.7 

250695.7 

852290 

147110.0 

705180 

1972 

240480 

2925.6 

4756.2 

1830.7 

242310.7 

871770 

149350.0 

722420 

1973 

264935 

3893.1 

8127.9 

4234.8 

269169.8 

892110 

153450.0 

738660 

1974 

275270 

3643.9 

8121.3 

4477.4 

279747.4 

908590 

155950.0 

752640 

1975 

284515 

2806.1 

3735.0 

928.9 

285443.9 

924200 

160300  0 

763900 

1976 

286305 

1764.7 

2366.5 

601.7 

286906.7 

937170 

163410.0 

773760 

1977 

282725 

1657.0 

7344.8 

5687.8 

288412.8 

949740 

166690.0 

783050 

1978 

304765 

1877.2 

8832.5 

6955.3 

311720.3 

962590 

172450.0 

790140 

1979 

332115 

1650.8 

12355.3 

10704.5 

342819.5 

975420 

184950.0 

790470 

1980 

320560 

1618.3 

13429.3 

11811.0 

332371 

987050 

191400.0 

795650 

1981 

325020 

1260.8 

14812.2 

13551.4 

338571.4 

1000720 

201710.0 

799010 

1982 

354500 

1251.2 

16116.9 

14865.7 

369365.7 

1016540 

214800.0 

801740 

1983 

387275 

1963.1 

13435.1 

11472.0 

398747 

1030080 

222740.0 

807340 

1984 

407310 

3190.0 

10410.0 

7220.0 

414530.0 

1043570 

240170.0 

803400 

1985 

379108 

9320.0 

6000.0 

-3320.0 

375788.0 

1058510 

250940.0 

807570 

1986 

391510 

9420.0 

7730.0 

-1690.0 

389820.0 

1075070 

263660.0 

811410 

1987 

402980 

7370.0 

16280.0 

8910.0 

411890.0 

1093000 

276740.0 

816260 

1988 

394080 

7170.0 

16580.0 

9410.0 

403490.0 

1110260 

286610.0 

823650 

1989 

407550 

6560.0 

15330.0 

8770.0 

416320.0 

1127040 

295400.0 

831640 

1990 

446240 

5830.0 

13720.0 

7890.0 

454130.0 

1143330 

301910.0 

841420 

1991 

435290 

10860.0 

13450.0 

2590.0 

437880.0 

1158230 

305430.0 

852800 

Table  B- 5 —continued 


Total  Urban  Rural 

Demand       Demand       Demand 


Year 


Quota 

Above          Market 

Multiple 

%  of  Area 

Price 

Quota  Price             Price 

Crop 

In  Nongrain 

1950=100 

1950=100    1978  =  100 

Index 

Crops 

(KG) 
9  =  5/6 


(KG) 
10 


(KG) 

11 


12 


13 


14 


15 


16 


1949 

0.0 

0.0 

0.0 

0.0 

1950 

232.8 

240.5 

191.5 

100.0 

1951 

246.7 

242.0 

190.5 

118.3 

1952 

276.8 

236.0 

190.0 

121.4 

1953 

275.0 

214.5 

195.5 

137.1 

1954 

272.9 

200.5 

205.0 

137.1 

1955 

289.8 

196.0 

204.5 

137.3 

1956 

295.8 

185.5 

201.0 

139.9 

1957 

291.9 

201.0 

183.0 

141.4 

1958 

289.1 

192.5 

156.0 

145.1 

1959 

239.7 

179.5 

153.5 

147.0 

1960 

206.6 

184.0 

160.5 

151.7 

1961 

224.1 

190.0 

159.5 

191.9 

1962 

236.6 

200.0 

178.5 

192.4 

1963 

246.0 

210.0 

177.0 

190.9 

1964 

272.7 

206.0 

186.5 

189.2 

1965 

273.7 

199.5 

183.5 

190.9 

1966 

291.9 

189.0 

171.0 

220.8 

1967 

2875 

191.5 

170.5 

221.1 

1968 

268.7 

202.0 

184.5 

221.1 

1969 

263.4 

199.5 

186.0 

221.1 

1970 

293.0 

206.0 

166.0 

221.1 

1971 

294.1 

208.0 

188.5 

222.0 

1972 

278.0 

204.5 

184.5 

222.2 

1973 

301.7 

209.5 

187.0 

222.2 

1974 

307.9 

212.0 

186.0 

222.4 

1975 

308.9 

210.5 

188.5 

222.8 

1976 

306.1 

205.5 

189.0 

222.8 

1977 

303.7 

211.0 

206.0 

222.8 

1978 

323.8 

214.0 

214.0 

224.4 

1979 

351.5 

215.5 

220.0 

271.3 

1980 

336.7 

217.5 

227.5 

271.8 

1981 

338.3 

221  5 

234.5 

283.5 

1982 

363.4 

216.8 

260.0 

283.5 

1983 

387.1 

216.7 

260.0 

283.8 

1984 

3972 

213.1 

267.0 

282.4 

1985 

355.0 

196.7 

257.0 

522.2 

1986 

362.6 

206.8 

259.0 

573.9 

1987 

376.8 

200.8 

259.0 

619.8 

1988 

363.4 

205.8 

260.0 

710.3 

1989 

369.4 

200.9 

262.0 

901.4 

1990 

397.2 

196.1 

262.0 

840.1 

1991 

234.5 

196.0 

234.5 

788.0 

0.0 

N/A 

144.3 

100.0 

N/A 

140.8 

118.4 

N/A 

136.0 

121.4 

N/A 

131.0 

137.2 

N/A 

133.0 

137.3 

N/A 

135.0 

139.9 

N/A 

137.0 

141.4 

N/A 

142.0 

145.1 

N/A 

141.0 

147.1 

N/A 

145.0 

166.9 

N/A 

132.1 

192.0 

N/A 

139.7 

192.5 

N/A 

132.9 

190.9 

N/A 

130.1 

189.3 

N/A 

130.1 

214.0 

N/A 

133.2 

275.7 

N/A 

138.0 

277.1 

N/A 

141.7 

277.1 

N/A 

139.9 

277.1 

N/A 

135.0 

277.1 

N/A 

136.1 

288.8 

N/A 

141.9 

289.0 

N/A 

144.7 

289.0 

N/A 

147.0 

289.3 

N/A 

148.2 

289.8 

N/A 

148.7 

289.8 

N/A 

150.0 

289.8 

N/A 

150.6 

291.9 

N/A 

150.5 

407.1 

100.0 

151.0 

407.0 

89.6 

149.2 

407.7 

84.8 

147.4 

425.3 

85.1 

146.6 

425.3 

85.4 

146.7 

425.7 

83.2 

146.4 

423.6 

745 

146.9 

783.3 

75.8 

148  4 

860.9 

91.4 

150.0 

929.7 

107.9 

151.3 

1065.5 

134.0 

151.4 

1352.1 

183.0 

153.1 

1260.2 

149.0 

155.1 

1182.0 

128.1 

156.9 

N/A 

N/A 

N/A 

10.1 

9.2 

9.6 

10.8 

10.8 

10.8 

10.8 

11.7 

10.5 

7.7 

72 

6.4 

98 

10.2 

10.1 

10.2 

9.8 

9.7 

98 

9.9 

10.3 

10.6 

10.7 

11.1 

11.4 

11.2 

12.0 

12.4 

13.6 

15.3 

16.6 

15.6 

17.1 

20.6 

16.3 

18.6 

19.5 

18.7 

18.9 

20.9 


Table  B-5 — continued 


Year 


HRS  Manufactured  Per  Cap. 

Input  Rural 

Price  Expenditure 
1950=100 


1950  =  100 
Per  Cap.  Retail  Price  Retail  Price       Fertilizer 

Urban     of  Sideline  Food  of  Sideline  Food  Application 
Expenditure  Rural  Urban 

(1000Tn) 


17 


18 


19 


20 


21 


22 


23 


1949 

0.00 

N/A 

0.0 

1950 

0.00 

100.0 

0.0 

1951 

0.00 

110.2 

0.0 

1952 

0.00 

109.7 

62.0 

1953 

0.00 

108.2 

69.0 

1954 

0.00 

110.3 

70.0 

1955 

0.00 

111.9 

76.0 

1956 

0.00 

110.8 

78.0 

1957 

0.00 

112.1 

79.0 

1958 

0.00 

111.4 

83.0 

1959 

0.00 

112.4 

65.0 

1960 

0.00 

115.5 

68.0 

1961 

0.00 

121.2 

82.0 

1962 

0.00 

1266 

88.0 

1963 

0.00 

125.3 

89.0 

1964 

0.00 

122.9 

95.0 

1965 

0.00 

118.4 

100.0 

1966 

0.00 

115.0 

106.0 

1967 

0.00 

114.1 

110.0 

1968 

0.00 

113.8 

106.0 

1969 

0.00 

112.1 

108.0 

1970 

0.00 

111.9 

114.0 

1971 

0.00 

110.2 

116.0 

1972 

0.00 

109.6 

116.0 

1973 

0.00 

109.6 

123.0 

1974 

0.00 

109.6 

123.0 

1975 

0.00 

109.6 

124.0 

1976 

0.00 

109.7 

125.0 

1977 

0.00 

109.8 

124.0 

1978 

0.00 

1098 

132.0 

1979 

0.01 

109.9 

152.0 

1980 

0.14 

110.8 

173.0 

1981 

0.45 

111.9 

192.0 

1982 

0.80 

113.7 

210.0 

1983 

0.98 

1148 

232.0 

1984 

0.99 

118.4 

265.0 

1985 

0.99 

122.2 

324  0 

1986 

0.99 

126.1 

351.0 

1987 

0.99 

132.2 

389.0 

1988 

0.99 

152.3 

473.0 

1989 

1.00 

1808 

511.0 

1990 

1.00 

189.1 

522.0 

1991 

1.00 

192.0 

619.0 

0.0 
0.0 
0.0 
149.0 
181.0 
183.0 
188.0 
197.0 
205.0 
195.0 
206.0 
214.0 
225.0 
226.0 
222.0 
234.0 
2370 
244.0 
251.0 
250.0 
255.0 
260.0 
267.0 
295.0 
306.0 
313.0 
324.0 
340.0 
360.0 
383.0 
406.0 
468.0 
520.0 
526.0 
5470 
598.0 
727.0 
833.0 
991.0 
1281.0 
13870 
1442.0 
1453.0 


0 

100 
115 
110.3 
121  9 
129.6 
130.6 
131.5 
137.7 
140.0 
143.6 
145.4 
175.8 
175.6 
171  7 
1694 
167.8 
165.1 
167.5 
167.5 
1675 
167  5 
167.3 
1675 
167.5 
167.5 
167.5 
167.5 
167.6 
167.7 
175.0 
199.2 
202.6 
203.8 
206.0 
210.0 
241  6 
260.9 
292.3 
377.0 
4374 
4505 
459.5 


0 

100 

0 

115 

0 

110.3 

78 

124.4 

116 

132.2 

160 

132.6 

244 

134.2 

333 

140.5 

373 

140.9 

546 

143.5 

538 

147 

662 

182.4 

448 

178.6 

630 

174.2 

1043 

173.7 

1290 

168.6 

1942 

172.6 

2655 

170.7 

2661 

167.1 

1995 

167.1 

2731 

167.1 

3512 

1673 

3647 

167.4 

4207 

167.6 

5111 

167.6 

4858 

167.9 

5369 

167.9 

5828 

167.9 

6480 

168.2 

8840 

174.9 

10863 

199.2 

12694 

204.4 

13349 

205.8 

15134 

210.7 

16598 

223.3 

17398 

274.7 

17758 

2967 

19306 

338.2 

19993 

443.1 

21414 

4989 

23571 

493.9 

25903 

503.7 

28051 

Sources:  China  Trade  and  Price  Statistics  1952-83. 
Agricultural  Economics  Materials  1949-83. 
China  Statistical  Yearbook,  1985,  1991. 
Agricultural  Statistics  of  the  People's  Republic  of 
China,  1949-90. 

China  Price  Statistical  Yearbook,  1990. 
Sicular,  T.  1989. 
Stone,  B.  1990. 


TABLE  B-6.  TOTAL  GRAIN  PRODUCTION 


Year 


1949 


Total 


Rice 


Wheat 


Corn      Sorghum 


Millet 


Tubers      Soybean 


1 ,000  tons 


111,211 


48,645 


13,810 


7,876 


5,085 


1950 

129.647 

55.100 

14.495 

na 

na 

na 

9,912 

7,440 

1951 

140,885 

60.555 

17,230 

na 

na 

na 

1 1 .200 

8.630 

1952 

160.649 

68.425 

18,125 

16,850 

11.100 

11,550 

13.064 

9.520 

1953 

163.498 

71.270 

18,280 

16.690 

1 1 ,200 

10.300 

13,328 

9,930 

1954 

166.119 

70.850 

23,335 

17,140 

9,000 

9,250 

13.584 

9,080 

1955 

180.155 

78,025 

22.965 

20,320 

10.250 

10,050 

15,120 

9,120 

1956 

188.375 

82.480 

24.800 

23.050 

6,550 

8.550 

17,480 

10.240 

1957 

190.661 

86.775 

23.640 

21,440 

7,650 

8,550 

17,536 

10.050 

1958 

193.454 

80.850 

22.585 

na 

na 

na 

26.184 

8,670 

1959 

165.236 

69.365 

22.180 

na 

na 

na 

19.056 

8,760 

1960 

139.430 

59.730 

22.170 

na 

na 

na 

16.280 

6,390 

1961 

143.154 

53.640 

14.250 

15.500 

5.750 

5.250 

17.384 

6,210 

1962 

155.310 

62.985 

16.665 

16,250 

6.100 

5,300 

18.760 

6.510 

1963 

165.722 

73.765 

18.475 

20,580 

6,850 

6.000 

17.112 

6.910 

1964 

187.500 

83.000 

20,840 

22.690 

6,700 

6.850 

20.130 

7.870 

1965 

194.525 

87.720 

25.220 

23.660 

7.100 

6.200 

19.860 

6.140 

1966 

214.000 

95.390 

25.280 

na 

na 

na 

22.530 

8.270 

1967 

217.820 

93.685 

28.485 

na 

na 

na 

22.430 

8,270 

1968 

209.055 

94.530 

27.455 

na 

na 

na 

22,290 

8,040 

1969 

210.970 

95.065 

27,285 

na 

na 

na 

24,120 

7,630 

1970 

239.955 

109.990 

29,185 

33.030 

8.200 

8.800 

26.680 

8.710 

1971 

250.140 

115.205 

32.575 

35.850 

8.800 

7,700 

25,070 

8,610 

1972 

240.480 

113.355 

35.985 

32.100 

8.050 

5.950 

24.520 

6.450 

1973 

264.935 

121,735 

35,225 

38.630 

10,650 

8.150 

31.560 

8.370 

1974 

275.270 

123.905 

40,865 

42.920 

11,350 

7,000 

28,240 

7,470 

1975 

284,515 

125.560 

45.310 

47.220 

10,750 

7,150 

28.570 

7,240 

1976 

286.305 

125.810 

50,385 

48.160 

8,700 

5.550 

26.660 

6,640 

1977 

282,725 

128.565 

41,075 

49.390 

7.700 

6.150 

29.670 

7,260 

1978 

304,765 

136.930 

53.840 

55.945 

8.060 

6.565 

31.740 

7.565 

1979 

332.115 

143.750 

62.730 

60.035 

7.625 

6,125 

28.460 

7,460 

1980 

320.560 

139,910 

55.210 

62.600 

6,775 

5.445 

28.730 

7,940 

1981 

325.020 

143,955 

59.640 

59.205 

6,650 

5.765 

25.970 

9.325 

1982 

354.500 

161,595 

68.470 

60.560 

6.970 

6.580 

26.680 

9,030 

1983 

387.275 

168,665 

81.390 

68,205 

8,355 

7.540 

29.245 

9,760 

1984 

407.310 

178.255 

87.815 

73.410 

7,715 

7.025 

28.475 

9,695 

1965 

379.108 

168.569 

85,805 

63,826 

5,609 

5.977 

26.036 

10.509 

1986 

391.512 

172.224 

90,040 

70.856 

5,384 

4.550 

25.337 

11.614 

1987 

402,977 

174.262 

85.902 

79,241 

5.426 

4.357 

28.205 

12,465 

1988 

394,081 

169.107 

85,432 

77.351 

5.594 

4.412 

26.965 

11.645 

1989 

407.549 

180.130 

90,807 

78.928 

4.435 

3.753 

27.304 

10.227 

1990 

446.243 

189,331 

98.229 

96.819 

5,675 

4,575 

27.432 

1 1 .000 

lotai  grain  ana  tuDers  For  isia- uj  iic  au|ua,cu  ,^  m^  ^«...«  «. ,  ,— ~.  —  „ 

used  in  official  statistics  after  1963.  Total  grain  also  includes  a  number  of  minor  grains  (see  table  30). 
Except  for  tubers  (converted  to  5:1  dry  weight  grain  basis),  grains  are  on  a  rough  (unprocessed)  basis. 
See  'ho  Definitions  for  information  on  the  weight  basis  of  specific  grains. 

Sources:  Agricultural  Statistics  of  the  People's  Republic  of 
China,  1949-90. 


TABLE  B-7.  FRUIT  SUPPLY  AND  DEMAND  DATA 


Fruit 
Total 


Total 
Export 


Total 
Import 


Total 
Supply 


Total 
Population 


Urban 
Population 


Year       (ir0°0dmn)On       OOOOtn)       (1000ln)       (1 000tn)__  (1 00_0) W 


1 


1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

"">34 

1     ',5 

1986 

1987 

1988 

1989 

1990 

1991 


1200 

1325 

1564 

2443 

2969 

2978 

2550 

3105 

3247 

3900 

4250 

3977 

2841 

2712 
2876 
N/A 
3239 
N/A 
N/A 
N/A 
N/A 
3745 
3863 
4442 
5182 
5153 
5381 
5404 
5685 
6570 
7015 
6793 
7801 
7713 
9487 
9845 
11639 
13477 
16679 
16661 
18319 
18744 
21761 


6.9 
15.0 
35.6 
39.2 
73.8 
111.4 
133.5 
157.8 
219.9 
213.3 
191.4 
104.1 
112.5 
120.8 
141.4 
144.4 
151.9 
161.8 
133.5 
148.7 
163.2 
175.1 
195.4 
206.2 
188.9 
208.3 
172.1 
186.2 
210.4 
222.7 
220.6 
198.6 
207.5 
196.0 
174.2 
214.1 
223.9 
243.8 
280.9 
252.2 
226.4 
159.8 


N/A 
N/A 
N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 


1200.00 
1318.07 
1549.02 
2407.37 
2929.83 
2904.23 
2438.61 
2971.53 
3089.24 
3680.11 
4036.68 
3785.55 
2736.93 
259951 
2755.19 
N/A 

3094.61 
N/A 
N/A 
N/A 
N/A 

3581 .83 
3687  88 
4246.59 
4975.84 
4964.09 
5172.71 
5231 .93 
5498.75 
6359.62 
6792.32 
6572.43 
7602.44 
7505.48 
9290.96 
9670.78 
11424.89 
13253.14 
16435.21 
16380.15 
18066.83 
18517.61 
21601.24 


551960 

57650 

563000 

61690 

574820 

66320 

587960 

71630 

602660 

78260 

614650 

82490 

628280 

82850 

646530 

91850 

659940 

99490 

672070 

107210 

662070 

123710 

658590 

130730 

672950 

127070 

691720 

116590 

704990 

116460 

725380 

129500 

745420 

130450 

763680 

133130 

785340 

135480 

806710 

138380 

829920 

141170 

852290 

144240 

871770 

147110 

892110 

149350 

908590 

153450 

924200 

155950 

937170 

160300 

949740 

163410 

962590 

166690 

975420 

172450 

987050 

184950 

1000720 

191400 

1016540 

201710 

1030080 

21 4800 

1043570 

222740 

1045320 

240170 

1058510 

250940 

1075070 

263660 

1093000 

276740 

1110260 

286610 

1127040 

295400 

1143330 

301910 

Table  B- 7 --continued 


Year 


Rurual 
Population 

(1000) 


Total 
Demand 

(KG) 


Qouta  Farmer  Market 

Price  Price  Index 

1950=100    1978=100 


National 
Retail 

Price  Index 
of  Vegetable 
1950=100 


7 

8 

9 

10 

11 

1949 

2.2 

N/A 

1950 

484020 

2.4 

100.0 

N/A 

100.0 

1951 

490270 

2.8 

125.6 

N/A 

120.5 

1952 

496680 

4.2 

130.7 

N/A 

116.7 

1953 

503190 

5.0 

156.1 

N/A 

153.1 

1954 

509700 

4.8 

154.6 

N/A 

149.4 

1955 

520170 

4.0 

149.3 

N/A 

140.0 

1956 

531800 

4.7 

152.1 

N/A 

147.9 

1957 

536430 

4.8 

160.2 

N/A 

149.4 

1958 

547040 

5.6 

163.0 

N/A 

135.7 

1959 

552730 

6.0 

171.0 

N/A 

147.5 

1960 

548360 

5.7 

184.3 

N/A 

164.9 

1961 

531340 

4.2 

211.3 

N/A 

206.2 

1962 

531 520 

3.9 

206.5 

N/A 

185.6 

1963 

556360 

4.0 

188.7 

N/A 

147.8 

1964 

575260 

181.5 

N/A 

141.0 

1965 

575490 

4.3 

183.1 

N/A 

136.7 

1966 

594930 

.. 

183.6 

N/A 

130.5 

1967 

612290 

., 

173.2 

N/A 

134.9 

1968 

628200 

,, 

173.2 

N/A 

169.0 

1969 

646960 

173.2 

N/A 

161.4 

1970 

665540 

4.3 

173.2 

N/A 

159.3 

1971 

685680 

4.3 

173.6 

N/A 

158.0 

1972 

705180 

4.9 

181.3 

N/A 

163.3 

1973 

722420 

5.6 

183.4 

N/A 

170.3 

1974 

738660 

5.5 

184.3 

N/A 

1u3.4 

1975 

752640 

5.6 

184.8 

N/A 

173.9 

1976 

763900 

5.6 

185.1 

N/A 

173.2 

1977 

773760 

5.8 

186.0 

N/A 

175.6 

1978 

783050 

6.6 

205.1 

N/A 

182.1 

1979 

790140 

7.0 

209.6 

97.0 

188.5 

1980 

790470 

6.7 

220.1 

103.4 

204  9 

1981 

795650 

7.6 

223.8 

112.9 

224.0 

1982 

799010 

7.4 

228.5 

119.1 

226.9 

1983 

801740 

9.0 

247.5 

132.4 

251.4 

1984 

807340 

9.3 

292.8 

139.3 

269.0 

1985 

803400 

10.9 

384.4 

173.0 

360.5 

1986 

807570 

12.5 

415.2 

192.4 

371.3 

1987 

811410 

15.3 

453.4 

211  8 

434.4 

1988 

816260 

15.0 

632.9 

258.0 

569.0 

1989 

823650 

16.3 

570.9 

270.6 

580.4 

1990 

8316/40 

16.4 

556.6 

249.5 

574.6 

1991 

8-1420 

18.9 

539.9 

242.0 

592.1 

Table  B-7 — continued 


Overall  Retail 

Per  Capita 

Other  Food 

Expenditure 

Index  of 

%  of  Production 

Price  Index 

I 

Rural           Urban 

Maufactured 

Feam  in  HRS 

Year 

Input  Price 

1950=100 

i 

00                (Y) 

1950=100 

12 

13 

14 

15 

16 

1949 

100.0 

60.0 

140.0 

110.2 

0.00 

1950 

100.0 

61.0 

140.0 

110.2 

0.00 

1951 

107.0 

62.0 

149.0 

110.2 

0.00 

1952 

111.3 

62.0 

149.0 

109.7 

0.00 

1953 

115.7 

69.0 

181.0 

108.2 

0.00 

1954 

112.2 

70.0 

1830 

110.3 

0.00 

1955 

111.1 

76.0 

188.0 

111.9 

0.00 

1956 

108.9 

78.0 

197.0 

110.8 

0.00 

1957 

110.0 

79.0 

205.0 

112.1 

0.00 

1958 

1089 

83.0 

195.0 

111.4 

0.00 

1959 

107.8 

65.0 

206.0 

112.4 

0.00 

1960 

117.5 

68.0 

214.0 

115.5 

0.00 

1961 

149.2 

82.0 

225.0 

121.2 

0.00 

1962 

1537 

88.0 

226.0 

126.6 

0.00 

1963 

135.2 

89.0 

222.0 

125.3 

0.00 

1964 

125.2 

95.0 

234.0 

122.9 

0.00 

1965 

120.2 

100.0 

237.0 

118.4 

0.00 

1966 

115.3 

106.0 

244.0 

115.0 

0.00 

1967 

115.3 

110.0 

251.0 

114.1 

0.00 

1968 

115.3 

106.0 

250.0 

113.8 

0.00 

1969 

114.2 

108.0 

255.0 

112.1 

0.00 

1970 

113.1 

114.0 

260.0 

111.9 

0.00 

1971 

113.4 

116.0 

267.0 

110.2 

0.00 

1972 

114.3 

116.0 

295.0 

109.6 

0.00 

1973 

115.4 

123.0 

306.0 

109.6 

0.00 

1974 

115.8 

123.0 

313.0 

109.6 

0.00 

1975 

125.1 

124.0 

324.0 

109.6 

0.00 

1976 

123.8 

125.0 

340.0 

109.7 

0.00 

1977 

127.6 

124.0 

360.0 

109.8 

0.00 

1978 

13C  0 

132.0 

383.0 

109.8 

0.00 

1979 

134  0 

152.0 

406.0 

109.9 

0.01 

1980 

142.0 

173.0 

468.0 

110.8 

0.14 

1981 

143.0 

192.0 

520.0 

111.9 

0.45 

1982 

145.2 

210.0 

526.0 

113.7 

0.80 

1983 

152.5 

232.0 

547.0 

114.8 

0.98 

1984 

1585 

265.0 

598.0 

118.4 

0.99 

1985 

182.0 

324.0 

727.0 

122.2 

0.99 

1986 

193.0 

351.0 

833.0 

126.1 

0.99 

1987 

210.6 

389.0 

991.0 

132.2 

0.99 

1988 

252.7 

473.0 

1281.0 

152.3 

0.99 

1989 

305.8 

511.0 

1387.0 

180.8 

1.00 

1990 

312.0 

522.0 

1442.0 

189.1 

1.00 

1991 

321  4 

619.0 

1453.0 

192.0 

1.00 

Sources:  Agricultural  Statistics  of  the  People's  Republic  of 
China,  1949-90. 

China  Trade  and  Price  Statistics  1952-83. 
China  Statistical  Yearbook,  1991. 


TABLE  B-8.  FRUIT  PRODUCTION 


Year 

Total 

Apple 

Banana 

Citrus2 

Pear 

Grape 

Other3 

1 ,000  tons 

1949 

1,200 

na 

na 

na 

na 

na 

na 

1950 

1,325 

na 

na 

na 

na 

na 

na 

1951 

1,564 

na 

na 

na 

na 

na 

na 

1952 

2.443 

118 

110 

207 

394 

48 

1,566 

1953 

2,969 

139 

116 

255 

531 

66 

1,862 

1954 

2,978 

174 

145 

329 

241 

76 

2,013 

1955 

2.550 

203 

97 

284 

409 

64 

1,493 

1956 

3,105 

221 

99 

318 

536 

80 

1,851 

1957 

3.247 

222 

73 

322 

504 

85 

2,041 

1958 

3,900 

297 

159 

412 

797 

112 

2,123 

1959 

4,250 

320 

175 

415 

925 

125 

2,290 

1960 

3,977 

296 

140 

311 

587 

103 

2,540 

1961 

2,841 

167 

J8 

169 

481 

70 

1,906 

1962 

2,712 

225 

35 

206 

443 

84 

1,719 

1963 

2,876 

248 

43 

176 

500 

85 

1,824 

1964 

na 

na 

99 

na 

499 

100 

na 

1965 

3.239 

318 

145 

254 

511 

100 

1,911 

1966 

na 

na 

na 

na 

na 

na 

na 

1967 

na 

na 

na 

na 

na 

na 

na 

1968 

na 

na 

na 

na 

na 

na 

na 

1969 

na 

na 

na 

na 

na 

na 

na 

1S70 
1971 

3.745 
3.863 

798 
854 

166 
126 

242 
239 

654 
820 

85 
104 

1,800 
1,720 

1972 

4.442 

850 

114 

308 

1,048 

101 

2,021 

1973 

5.182 

1,301 

161 

305 

1,045 

115 

2,255 

1974 

5,153 

1,157 

104 

337 

1,112 

104 

2.339 

1975 

5,381 

1,583 

165 

336 

1,087 

123 

2,087 

1976 
1977 

5.404 
5,685 

1.730 
2.108 

32 
42 

281 
398 

1,233 
1,092 

117 

91 

2.011 
1,954 

1978 

6,570 

2,275 

85 

383 

1,517 

104 

2.206 

1979 

7,015 

2.869 

74 

555 

1,438 

126 

1,953 

1980 

6.793 

2.363 

61 

713 

1,466 

110 

2.080 

19S1 

7.801 

3.006 

126 

798 

1,593 

148 

2.130 

1982 

7,713 

2.430 

201 

939 

1,755 

186 

2.202 

1983 

9,487 

3.541 

207 

1.296 

1,795 

247 

2,401 

1984 

9,845 

2,941 

300 

1,499 

2,100 

294 

2,711 

1985 

11.639 

3.614 

631 

1,808 

2,137 

361 

3,088 

1936 

13.477 

3.337 

1,251 

2,548 

2,348 

442 

3,551 

1987 

16,679 

4.254 

2.030 

3,224 

2.489 

641 

4,031 

1988 

16,661 

4.3-14 

1.830 

2,560 

2.721 

792 

4,414 

1989 

18,319 

4,499 

1,404 

4,561 

2,565 

874 

4,416 

1990 

18.744 

4,319 

1,456 

4.855 

2.353 

859 

4.902 

1  Fruit  production  excludes  output  from  wild  orchards  and  all  melon-type  fruits 
(watermelon,  honeydew  melon,  muskmelon.  cantaloupe,  etc.). 

:  Citrus  fruit  includes  a  wide  variety  of  oranges,  tangerines,  grapefruit,  etc. 
3  Other  miscellaneous  fruit  output  is  calculated  as  a  residual. 

Sources:  Agricultural  Statistics  of  the  People's  Republic  of 
China,  1949-90. 


TABLE  B-9.  FRUIT  AND  VEGETABLE  EXPORTS 


Year 

Apples 

Citrus 

Red 

Canned 

Canned 

Dried  hot 

fruits 

dates 

fruits 

vegetables 

peppers 

1,000  tons 

1950 

0.2 

5.8 

0.9 

0 

0 

0 

1951 

3.0 

11.0 

1.0 

0 

0 

0 

1952 

11.7 

22.8 

1.1 

0 

0 

0 

1953 

10.4 

26.4 

1.2 

1.2 

0.1 

1.9 

1954 

29.5 

39.8 

0.8 

3.7 

0.1 

5.9 

1955 

35.4 

66.8 

0.8 

8.4 

0.4 

3.1 

1956 

47  6 

70.0 

1.3 

14.6 

3.2 

8.9 

1957 

66.7 

71.1 

1.2 

18.8 

6.9 

10.6 

1958 

92.4 

88.2 

1.2 

38.1 

12.8 

7.7 

1959 

101.1 

76.9 

1.3 

34.0 

13.0 

4,6 

1960 

107.5 

63.2 

1.1 

19.6 

6.2 

2.7 

1961 

49.9 

34.1 

0.9 

19.2 

6.3 

0.9 

1962 

63.5 

29.7 

1.0 

18.3 

8.1 

0.5 

1963 

60.2 

33.6 

0.8 

26.2 

10.6 

0.9 

1964 

75.3 

37.5 

1.1 

27.5 

11.5 

3.4 

1965 

30.6 

37.2 

1.4 

25.2 

10.8 

8.8 

1 956 

79.9 

38.8 

1.5 

31.7 

16.9 

-  0 

1967 

80.9 

49.7 

na 

31.2 

18.0 

6.0 

1968 

49.0 

52.7 

1.3 

30.5 

23.5 

10.6 

1969 

58.3 

53.9 

1.8 

34.7 

31.9 

12.0 

1970 

70.8 

50.8 

1.9 

39.7 

29.5 

9.5 

1971 

88.6 

55.6 

1.8 

29.1 

34.6 

8.6 

1972 

85.4 

58.7 

1.8 

49.5 

47.5 

9.1 

1973 

96.4 

60.2 

1.6 

48.0 

65.8 

9.0 

1974 

90.7 

52.2 

2.0 

44.0 

84.4 

10.0 

-  ".  7C 

95 .5 

58.1 

2.2 

52.5 

98.5 

108 

r,  "6 

82.7 

36.3 

13 

51.8 

91.6 

10.9 

1977 

85.5 

54.3 

1.9 

44.5 

93.8 

10.6 

1978 

94.1 

62.1 

2.2 

52.0 

112.6 

11.5 

1979 

1042 

57.1 

2.4 

59.0 

158.0 

15.8 

1980 

106.2 

51.6 

2.4 

60.4 

200.5 

16.9 

1931 

62.2 

33  1 

3.5 

57.0 

224.0 

19.5 

1982 

63.6 

43.9 

4.2 

56.6 

241.8 

22.8 

1983 

57.3 

44.1 

3.6 

60.8 

243.2 

23.1 

1984 

42.1 

36.4 

2.9 

49.9 

240.8 

27.4 

1985 

53.6-  . 

51.6 

2.5 

39.6 

224.4 

23.5 

1986 

48.2   ■ 

61.0 

2.8 

46.2 

273.1 

24.3 

1987 

57.8 

75.8 

7.5 

79.3 

309.9 

26.0 

1988 

94.6 

32.6 

5.1 

101.6 

316.7 

25.9 

1969 

71.3 

63.5 

5.6 

81.8 

303.0 

31.9 

!  Ministry  of  Foreign  Economic  Relations  and  Trade  (MOFERT)  statistics  report  only 
the  trade  carried  out  by  trading  un:ts  directly  under  their  administrative  control.  The 
decentralization  of  trade  during  the  1980's  has  seen  arise  in  trading  companies  out- 
side the  MOFERT  system    Therefore,  these  statistics,  particularly  in  the  latter  part  of 
the  1 980's.  are  generally  lo.ver  than  China's  Customs  Adminisiration  trade  figures 
which  report  all  trade  crossing  China  s  borders.   However.  Customs  data  include 
reexports  of  raw  matenais  imported  for  processing,  inflating  both  imports  and  exports. 

Sources:  Agricultural  Statistics  of  the  People's  Republic  of 
China,  1949-90. 


APPENDIX  C 
TWO-STAGE  LEAST  SQUARES  RESULT 


Table  C-l.  Two-Stage  Least  Square  Estimates  of  the 
Supply  and  Demand  Equation 


Parameters 

Estimates 

Standard 
Errors 

t- 
Statisticsa 

Supply 

Equation: 

Ci 

-20.3859 

3.4994 

-5.8255 

Pt 

1.1212 

.1355 

8.2745* 

LAt 

.1694 

.2041 

.8302 

FERt 

.26xl0"4 

.12xl0"2 

.02259 

LDt 

.10x10° 

.19x10-" 

5.1963* 

HRSt 

.2047 

.1166 

1.7547 

NGCA,. 

-3.7451 

2.2238 

-1.6841 

MCIt 

6.5082 

1.6263 

4.0018* 

Urban 

Demand: 

c2 

.0670 

.0640 

1.0468 

Put 

-.1128 

.0816 

-1.3819 

Iut 

.0358 

0.0068 

5.3023* 

But 

-.0398 

.0569 

-.6991 

Rural 

Demand: 

c3 

.4486 

.2417 

1.8558 

Prt 

-.1821 

.3015 

-.6039 

Irt 

.2877 

.0717 

4.0115* 

Y3t 

-.5123 

.1413 

-3.6252* 

HRSrt 

-.2719 

.0889 

-3.0561* 

a:  The  t-statistics  marked  with  an  *  are  significant  at  the 
.05  significant  level. 
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APPENDIX  D 
HAUSMAN  SPECIFICATION  TEST 


Table  D-l.  Hausman  Statistics 


Hausman  Test3 

Equation 

Chi-square  test 

Upper  tail  area" 

Rural  demand0 
Urban  demandd 

.5572 
.1750 

.9899 
.9964 

a:  a  test  of  endogeneity  of  income. 

b:  area  to  the  right  of  the  Chi-square  test  statistic. 

c.  degrees  of  freedom  =  4. 

d.  degrees  of  freedom  =  5. 


145 


REFERENCE  LIST 


Ansari,  M.,  1989,  The  Dutch  Disease:  The  Canadian  Evidence, 
Weltwirtschaftliches-Archiv  125  (4). 

Askari,  H.,  and  Cummings,  J.T.,  1976,  Agricultural  Supply 
Response: A  Survey  of  the  Econometric  Evidence,  New  York: 
Praeger  Publishers. 

Aziz,  U.  A.,  1990,  Strategies  for  Structural  Adjustment:  The 
Experience  of  Southeast  Asia.  Washington  D.C.:  IMF. 

Bahman,  D.  M.,  1987,  Implementing  Chinese  Tax  Policy,  In  D.  M. 
Lampton  (ed.),  Policy  Implementation  in  Post-Mao  China, 
Berkeley:  University  of  California  Press. 

Balasa,  B.,  1987,  China's  Economic  Reforms  in  a  Comparative 
Perspective,  Journal  of  Comparative  Economics  11:410-426. 

Barten,  A.,  1992,  The  Estimation  of  Mixed  Demand  Systems,  in 
R.  Bewley,  and  T.V.  Hoa,  (ed. ) ,  Contributions  to  Consumer 
Demand  and  Econometrics,  London:  Macmillan  Academic  and 
Professional  Ltd. 

Beijing  Review  Press,  1990,  Beijing  Review  No. 4. 

Beijing  Review  Press,  1990,  Beijing  Review  No. 18. 

Beijing  Review  Press,  1991,   Beijing  Review  No. 34. 

Beijing  Review  Press,  1992,   Beijing  Review  No. 43 

Binswanger,  H.  P.,  1990,  The  Policy  Response  of  Agriculture, 
In  Proceedings  of  the  World  Bank  Annual  Conference  on 
Development  Economics,  Washington  D.C.:  World  Bank. 

Brown,  H.  (ed.),  1982,  China  Among  the  Nations  of  the  Pacific, 
Boulder:  Westview  Press. 

Brown  S.,   1989,   Export  Uncertainty  in  Centrally  Planned 
Economies  and  Administered  Protection,  Journal  of 
Comparative  Economics  13:553-565. 

Byrd,  W.A.,  1987,  The  Impact  of  the  Two-Tier  Plan  /  Market 
System  in  Chinese  Industry,  Journal  of  Comparative 

146 


Economics  11:295-308. 

Byrd,  W.A.,  1989,  Plan  and  the  Market  in  the  Chinese  Economy: 

A  Simple  General  Equilibrium  Model,  Journal  of  Comparative 
Economics  13:177-204. 

Carter,  C.  and  F.  Zhong,  1988,  China's  Grain  Production  and 
Trade:   An  Economy  Analysis,  Boulder,  Cob.  West view 
Press . 

Chavas,  J. P.,  1984,  The  Theory  of  Mixed  Demand  Functions, 
European  Economic  Review,  24:  321-344. 

Chen,  C.H.  1989,  Monetary  Aggregates  and  Macroeconomic 

Performance   in  Mainland  China,   Journal   of   Comparative 
Economics  13:314-324. 

Chen,  D.B.,  1990,  Plan  and  Market (s):  A  Theoretical  Model  of 
the  Chinese  Grain  Economy,  Ph.D.  Thesis,  Iowa  state 
University. 

Chenery,  H.,  and  Srinivasan,  T.N.  (ed.),  1988,   Hand  Book  of 
Development  Economics  Volume  2,  New  York:  Elsevier 
Science  Pub. 

Chenery,  H.,  1982,  Industrialization  and  Growth:  The  Experi 
ence  of  Large  Countries,  World  Bank  Staff  Working  Paper 
No.  539. 

China  Rural  Forty  Years,  1989,  Henan:  Zhong  Yuan  Nong  Min 
Press. 

Connor,  D.  W. ,  1989,  Soviet  Interests  and  Economic  Reform,  In 
V.  Nee,  and  D.  Stark,  (ed.),  Remaking  the  Economic 
Institutions  of  Socialism:  China  and  Eastern  Europe, 
Stanford:  Stanford  University  Press. 

Deaton,   A.,   1981,   Theoretical   and   Empirical   Approaches   to 
Consumer  Demand  Under  Rationing,  In  A.  Deaton,  (ed.), 
Essays  in  the  Theory  and  Measurement  of  Consumer  Behavior 
in  Honor  of  Richard  Stone,  New  York:  Cambridge  University 
Press . 

Dinopoulos,  E.,  and  Lane,  T.D.,  1991,  Market  Liberalization 
Policies  in  a  Reforming  Socialist  Economy,  IMF  working 
paper  No.  P. 21. 

Du,  R. ,  1989,  China's  Rural  Economics  Reform:  Many  People, 
Little  Land,  Beijing:  Beijing  Foreign  Languages  Press. 

Elson,  D.,  1989,  How  is  Structural  Adjustment  Affecting  Women? 
Development  1:  67-74. 

147 


148 

Gladwin,  Christina,  (ed.)  1991,  Structural  Adjustment  and 

African  Women  Farmers ,  Gainesville:  University  of  Florida 
Press. 

Gomulka,  S.,  1989,  Gorbachev's  Economic  Reforms  in  the  Context 
of  the  Soviet  Political  System,  In  S.  Gomulka,  Yong-chool 
Ha  and  Cae-One  Kim  (ed.),  Economics  Reforms  in  the 
Socialist  World,  New  York:  M.E.  Sharpe  Inc. 

Grossman,  G.,  1989,  The  Second  Economy:  Boom  or  Bane  for  the 
Reform  of  the  First  Economy,  In  S.  Gumulaka,  Yong-Chool 
Ha  and  Cae-One  Kim  (ed.),  Economics  Reform  in  the  Socialist 
World,  New  York:  M.  E.  Sharpe  Inc. 

Halbrendt,  C,  and  Gempesaw,  C.  II,  1990,  A  Policy  Analysis 

of  China's  Wheat  Economy,  American  Journal  of  Agricultural 
Economics  5:268-278. 

Hayami,  Y.,  1988,  Japanese  Agriculture  Under  Seize:  The 
Political  Economy  of  Agricultural  Policies.  New  York:  St. 
Martin's  Press. 

Hausman,  J. A.,  1978,  Specification  Tests  in  Econometrics, 
Econometrica.  46(6) : 1251-1271. 

Heien,  D.,  1977,  Price  Determination  Processes  for  Agricultural 
Sector  Model,  American  Journal  of  Agricultural  Economy 
2:126-132. 

Hsu,  C.J.,  1989,  China's  Foreign  Trade  Reforms,  Cambridge: 
Cambridge  University  Press. 

Jiang,  Yaping,  1988,  All  We  Want  is  to  Cultivate  Land:  An  On- 
the-Spot  Report  of  a  Dispute  Contract  in  Shunyi  County, 
Beijing  [Wo  men  bu  gou  yao  zhong  di:  beijing  shunyixian 
yiqi  chengbao  tudi  hetong  jiufeng  jishi],  People's  Daily 
[Renmin  Ribao],  26  October  1988. 

Johnson,  G.,  1990,  The  People's  Republic  of  China:  1978-1990, 
San  Francisco:  ICS  Press. 

Kaser,  Michael,  1989,  Soviet  Restructuring  in  Relation  to  the 
Chinese  Reform,  In  S.  Gomulka,  Yong-Chool  Ha  and  Cae-One  Kim 
(ed.),  Economics  Reforms  in  the  Socialist  World,  New  York: 
M.E.  Sharpe  Inc. 

Kouri,  P.,  1985,  Profitability,  Employment  and  Structural 
Adjustment  in  France,  In  J.  Melitz,  (ed.)  Boulder: 
Westview,  Press. 

Kovacs,  I.,  1991,  Transition  to  a  Market  Economy  in  Hungary: 
Goals  and  Obstacles,  unpublished  draft,  Hungary:  Institute  of 


149 

Economics,  Hungarian  Academy  of  Sciences. 

Kuch,  Y.Y.,  1985,  China's  Second  Land  Reform,  China  Quarterly 
No.  101,  p. 125. 

Kuznets,  S.,  1959,  Six  Lectures  on  Economic  Growth ,  Glencoe, 
111:  Free  Press. 

Kuznets,  S.,  1960,  Economic  Growth  of  a  small  nations,  In  E.A.G. 
Robinson,  Ed.,  Economic  Consequences  of  the  Size  of  Nation 
London:  Macmillan. 

Kuznets,  S.,  1964,  Quantitative  Aspects  of  the  Economic  Growth  of 
Nations:  IX.  Level  and  Structure  of  Foreign  Trade:  Comparisons 
for  Recent  Years,  Economic  Cultural  Change  13:1-106. 

Lane,  D.T.,  and  Dinopoulos,  E.  1991,  Fiscal  Constraints  on  Market- 
Oriented  Reforms  in  a  Socialist  Economy,  IMF  working  paper 
Wp/91/75. 

Latham,  B.,  1980,  Quantity  Constrained  Demand  Functions, 
Econometrica  48(2):  307-313. 

Lele,  U.  and  J.W.  Mellor,  1981,  Technological,  Change  and 
Distributive  Bias  and  Labor  Transfer  in  A  Two  Sector 
Economy,  Oxford  Economic  Papers  33(3):  426-441. 

Lele,  U.,  1990,  Structural  Adjustment,  Agricultural  Development  and 
the  Poor:  Some  Lessons  from  the  Malawian  Experience,  World 
Development  18(9):  1207-1219. 

Lele,  U.,  1992,  Structural  Adjustment  and  Agriculture:  A 
Comparative  Perspective  on  Performance  in  Africa,  Asia, 
and  Latin  America,  International  Working  Paper  Series, 
IW92-30,Food  and  Resources  Economics  Department,  Univer- 
sity of  Florida. 

Lin,  Justin  YiFu,  1988a,  The  Household  Responsibility  System  in 
China's  Agricultural  Reform:  A  Theoretical  and  Empirical 
Study,  Economic  Development  and  Cultural  Change  36(S):sl99- 
s244. 

Lin,  Justin  YiFu,  1988b,  The  Household  Responsibility  System  in 
China's  Rural  Reform.  In  A.  Maunder  and  A.  Valdis 
(Ed.),    Agriculture  and  Governments  in  an  Interdependent 
World,  London,  England:  Dartmouth. 

Lin,  Justin  YiFu,  1992,  Rural  Reforms  and  Agricultural  Commerce, 

The  American  Economic  Review  82(1):34-51. 

Lineberry,  W.P.  (ed.),  1989,  Assessing  Participatory  Develop- 
ment, Boulder:  Westview  Press. 


150 

Martin,  M.F.,  1991,  Rationing,  Subsidies,  and  ELES  Consumption 
Functions:  An  Application  to  China,  Journal  of  Policy 
Modeling  13(2):  301-308. 

Mellor,  J.W.,  1978,  Food  Price  Policy  and  Income  Distribution  in 
Low-Income  Countries,  Economic  Development  and  Cultural 
Change.  27(1):  1-26. 

McMillan,  J.,  J.  Whalley  and  L.J.  Zhu,  1989,  The  Impact  of  China's 
Economic  Reforms  on  Agricultural  Productivity  Growth,  Journal 
of  Political  Economy  97(4) : 781-807. 

Ministry  of  Commerce.  Institute  of  Commercial  Economic  Research. 
Xin  Zhonggou  Shangye  Shigao  (a  short  history  of  commerce  in 
new  China).   Beijing  Caizheng  Jinji  Chuban  She,  1984. 

Naughton,  B.  1987,  China's  Experience  with  Guidance  Planning 
Journal  of  Comparative  Economics  14:743-767. 

Neary,  J. P.,  and  K.W.S.  Roberts,  1980,  The  Theory  of  Household 
Behavior  Under  Rationing,  European  Economic  Review  13:25- 
42. 

Nerlove,  M.,  1958,  The  Dynamics  of  Supply:  Estimation  of 
Farmers'  Response  to  Price,  Baltimore:  Johns  Hopkins 
University  Press. 

Noh,H.M.,  1983,  Prospects  of  Grain  Production,  Consumption  and 
Trade  in  China,  Ph.D  Thesis,  Manhattan:  Kansas  Universi- 
ty, 1983. 

O'Brien,  S.,  1991,  Structural  Adjustment  and  Structural 
Transformation  in  the  Sub-Saharan  Africa,  in  C.  Gladwin 
(ed.),  Structural  Adjustment  and  African  Women  Farmers, 
Gainesville:  University  of  Florida  Press. 

Oi,  J.  C,  1986,  Peasant  Grain  Marketing  and  State  Procurement: 
China's  Grain  Contracting  System,  China  Quarterly,  106:272-90. 

Organization  for  Economic  Cooperation  Development,  1989, 
Economics  in  Transition:  Structural  Adjustment  in  OECD 
Countries.  Paris:  Author. 

Pollak,  R.A.,  1969,  Conditional  Demand  Functions  and  Consump- 
tion Theory,  Quarterly  Journal  of  Economics  83:  60-78. 

Pollak,  R.A.,  1971,  Conditional  Demand  Functions  and  the 
Implications  of  Separable  Utility,  Southern  Economic  Journal 
37:  423-433. 

Reynolds,  B.L.,  (ed.),  1988a,  Chinese  Economic  Reform,  How 
Far.  How  Fast?  New  York:  Academic  Press. 


151 

Reynolds,  B.L.,  (ed.),  1988b,  Economic  Reform  in  China. 
Challenge  and  Choices  Armonk,  New  York:  M.E.  Sharp  Inc. 

Rodrik,  D.,  1990,  How  should  Structural  Adjustment  Programs  be 
Designed?  World  Development  18(7):  933-947. 

Sachs,  J.D.  (ed.),  1989,  Developing  Country  Debt  and  Economic 
Performance,   Chgicago:   University  of  Chicago  Press. 

Sicular,  T.,  1988a,  Agricultural  Policy  and  Pricing  in  the  Post-Mao 

Period,  The  China  Quarterly  116:  671-705. 

Sicular,  T.,  1988b,  Plan  and  Market  in  China's  Agricultural 
Commerce,  Journal  of  Political  Economy  92(2):  283-307. 

Sicular,  T.,  1989,  Food  Price  Policy  In  Asia.  Ithaca:  Cornell 
University  Press. 

Stark,  D.   1989,  Coexisting  Organizational  Forms  in  Hungary's 
Emerging  Mixed  Economy,   in  V.  Nee  and  D.  Stark  (ed.), 
Remaking  the  Economic  Institutions  of  Socialism.  Stanford: 
Stanford  University  Press. 

State  Statistical  Bureau,  1984,  China  Trade  and  Price  Statis- 
tics.,  1952-83  [Zhongguo  Maoyi  Wujia  Tongji  Ziliao,  1952- 
83],  Beijing,  China:  Statistical  Press. 

State  Statistical  Bureau,  1988,  A  Compilation  of  Price  Statistics 
[Wujia  Tongji  Wenjian  Huibian],  Beijing,  China:  Statistical 
Press . 

State  Statistical  Bureau,  various  issues,  China  Agricultural 
Statistical  Yearbook  [Zhong  Gou  Nong  Ye  Nian  Jian]  Beijing, 
China:  China  Agricultural  Press. 

State  Statistical  Bureau,  1992,  A  Statistical  Survey  of  China, 
Beijing,  China:  Statistical  Press.  "^ 

State  Statistical  Bureau,  various  issues,  China  Statistical 
Yearbook  [Zhong  Guo  Tongji  Nianjian],  Beijing,  China:  Statis- 
tical Press. 

State  Statistical  Bureau,  1989,  Statistical  Abstract.  Beijing, 
China:  Statistical  Press. 

State  Statistical  Bureau,  various  issues,  Statistical  Yearbook  of 
China,  Hong  Kong:  Economic  Information  and  Agency. 

Stone,  B.,  1990,  Fertilizer  Supply, Marketing,  Distribution  and 
Use  in  the  People's  Republic  of  China,  unpublished  draft, 
IFPRI . 


152 

Stone,  B.,  1986,  Chinese  Fertilizer  Application  in  the  1980s 
and  1990s:  Issues  of  Growth,  Balance,  Allocation,  Efficiency 
and  Response,  China's  Economy  Looks  Toward  the  Year  2000 
1:453-496. 

Streeten,  P.,  1987,  Structural  Adjustment:  A  Survey  of  the  Issues 
and  Options,  World  Development  15(12):  1469-1482. 

Streeten,  P.,  (ed.)  1988,  Beyond  Adjustment:  The  Asian  Experience, 
Washington  D.C.:  IMF. 

Szelenyi,  I.,  1989,  Eastern  Europe  in  an  Epoch  of  Transition: 
Toward  a  Socialist  Mixed  Economy?  In  V.  Nee  and  D.  Stark 
(ed.)  In  Remaking  the  Economic  Institutions  of  Socialism, 
Stanford:  Stanford  University  Press. 

Tang,  A.  M. ,  and  B.  Stone,  1980,  Food  Production  in  the 
People's  Republic  of  China.  Washington,  D.C.:  International 
Food  Policy  Research  Institute  Research  Paper. 

Tsao,  J.T.H.,  1987,  China's  Development  Strategies  and  Foreign 
Trade,  Lexington  Mass:  Lexington  Books,  D.C.  Heath  and 
Company . 

United  States  Department  of  Agriculture,  1988,  China  Outlook 
and  Situation  Report.  Washington,  D.C:  USDA. 

USDA,  1990,  Agricultural  Statistics  of  the  People's  Republic  of 
China  1949-90  Washington,  D.C:  Economic  Research  Service. 

Wang,  D.,  1985,  Nongchanpin  Jiage  Zhishi  Jiangzuo:  Liangshi  he 
Youliao  Jiage  (shang)  (A  course  of  Lectures  on  Agricultural 
Prices:  Grain  and  Oilseeds  Prices  [first  half]).  Jiage  Lilun 
Yu  Shiiian,  2:  50-53. 

Wang,  Z.,  and  W.  Chern,  1992,  Effects  of  Rationing  on  the 
Consumption  Behavior  of  Chinese  Urban  Households  during 
1981-87,  Journal  of  Comparative  Economics  16:  1-26. 

Weissman,  S.R.  1990,  Structural  Adjustment  in  Africa:  Insights 
from  the  Experiences  of  Ghana  and  Senegal,  World  Develop- 
ment 18(121:  1621-34. 

Wood,  A.,  1986,  Growth  and  Structural  Change  in  Large  Low-Income 
Countries,  World  Bank  Staff  working  Paper  no.  763. 

World  Bank,  1988,  External  Trade  and  Capital,  Washington  D.C: 
World  Bank. 

World  Bank,  1990a,  Making  Adjustment  Work  for  the  Poor. 
Washington  D.C:  World  Bank. 


153 

World  Bank,  1990b,  China  between  Plan  and  Market,  Washington 
D.C. :  World  Bank. 

World  Bank,  1990c,  Adjustment  Lending  Policies  for  Sustainable 
Growth,  Policies  and  research  series,  No. 14,  Washington 
D.C. :  World  Bank. 


World  Bank,  1990d,  International  Financial  Statistics  for  World 
Exports  and  Exchange  Rate,  Washington,  D.C:  World     Bank. 

Yoon,  Sun-Won,  1988,  Effect  of  Tariffs  and  Nontariff  Trade  Barriers 
(NTBs)  on  the  International  Rice  Trade:  Reactive  Programming 
Model,  Journal  of  Economic  Development   13(1):  175-193. 


BIOGRAPHICAL  SKETCH 

Gulnaz  Abdukadir  was  born  October  27,  1957,  in  111  city, 
Xinjiang  Uygur  Autonomous  region,  the  People's  Republic  of 
China.  She  went  to  primary  school  and  high  school  at  the  same 
place.  The  cultural  revolution  suspended  her  education,  and 
she  was  sent  to  a  countryside  where  she  lived  a  year  and  half. 
After  the  revolution  was  over,  she  passed  the  national  college 
entrance  exams  and  had  a  chance  to  become  a  college  student  at 
August-First  Agricultural  College,  in  the  Agricultural 
Economics  Department  at  Urumqi,  Xinjiang,  where  she  obtained 
her  B.S.  degree  in  1982.  She  worked  as  an  instructor  at  the 
same  department  until  she  started  her  master's  program  at  the 
Department  of  Agricultural  Economics,  University  of  California 
at  Davis  in  the  fall  of  1985,  she  obtained  an  M.S.  degree  from 
there  two  years  later.  She  obtained  another  master's  degree 
in  the  Department  of  Food  and  Resources  Economics  of  the 
University  of  Florida  in  1990.  In  the  same  year  she  trans- 
ferred to  the  Department  of  Economics  in  the  College  of 
Business  Administration,  University  of  Florida  and  began  her 
Ph.D.  program.  She  is  the  first  Ph.D.  student  to  come  from 
Xinjiang  Uygur  Autonomous  region  to  the  U.S.A.  to  study 
economics . 


154 


I  certify  that  I  have  read  this  study  and  that  in  my 
opinion  it  conforms  to  acceptable  standards  of  scholarly 
presentation  and  is  fully  adequate,  in  scope  and  quality,  as 
a  dissertation  for  the  degree  of  Doctor  of  Philosophy. 


'rv-K  i 


Elias  Dinopoulos,  Chair 
Associate  Professor  of  Economics 


I  certify  that  I  have  read  this  study  and  that  in  my 
opinion  it  conforms  to  acceptable  standards  of  scholarly 
presentation  and  is  fully  adequate,  in  scone  and  quality,  as 
a  dissertation  for  the  degree  of  Doctor  of^Phiaosophy . 


Uma_L£_L&7 — Sochair  . 
Graduate  Research  Professor  of 
Food  and  Resource  Economics 

I  certify  that  I  have  read  this  study  and  that  in  my 
opinion  it  conforms  to  acceptable  standards  of  scholarly 
presentation  and  is  fully  adequate,  in  scope  and  quality,  as 
a  dissertation  for  the  degree  of  Doctor  of  Philosophy. 


jZfe^s^LfJL 


Max   Langham 

Professor  of  Economics 

I  certify  that  I  have  read  this  study  and  that  in  my 
opinion  it  conforms  to  acceptable  standards  of  scholarly 
presentation  and  is  fully  adequate,  in  scope  and  quality,  as 
a  dissertation  for  the  degree  of  Doctor  of  Philosophy. 

~\  n  ;^L  ;4  w-vv\_ 


Mark  Brown 

Associate  Professor  of  Food  and 
Resource  Economics 


This  dissertation  was  submitted  to  the  Graduate  Faculty 
of  the  Department  of  Economics  in  the  College  of  Business 
Administration  and  to  the  Graduate  School  and  was  accepted  as 
partial  fulfillment  of  the  requirements  for  the  degree  of 
Doctor  of  Philosophy. 


May  1993 


Dean,  Graduate  School 


UNIVERSITY  OF  FLORIDA 


3  1262  08556  7120 


